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1. Introduction 
Infrastructure is an umbfeJI^'ierp^'TprJhe manifold activities referred to as "social overhead 
capital" by economists like Paul Rosenstein-Rodan, Ragan Nurkse and Albert Hirschman. The 
India Infrastructure Report, 1996, defined infrastructure as: the physical framework of facilities 
through which goods and services are provided to the public. Infi^astructure linkage to the 
economy is multiple and complex because it directly affects production and consumption, creates 
negative and positive spill-over effects (externalities) and involves large flow of expenditure. 
The Reserve Bank of India (RBI) in its Circular dated November 30, 2007 (DBOD No. 
BP.BC.52/21.04.048/2007-08), defined Infi-astructure as: "Developing or developing and 
operating or developing, operating and maintaining an infrastructure facility in Energy, Logistics 
and Transportation, Telecom, Urban and Industrial Infrastructure, Agro Processing, Construction 
for storage of Agro Products, Schools and Hospitals, Pipelines for Oil, Petroleum and Gas, Water 
and Sanitation." This definition includes both physical and social infrastructure services. This 
research, however, focuses only on the issues of financing of the key physical infrastructure 
services by commercial banks. 
The eleventh five year plan envisages stepping up of the gross capital formation in infrastructure 
fi-om 5% of GDP in 2006 -07 to 9% of GDP by end of the plan period in 2011-12, which could 
be crifical for achieving 9% growth. It has estimated an investment requirement of USD 502.88 
billion (Rs 20, 11, 521 crores) in infrastructure, around 30% of which is expected to be financed 
by the private sector. There is consensus among government policy makers and a growing 
realization by the public that there is a need of increased Public-Private Partnership (PPP) in 
infrastructure projects and of the necessity of commercialization of infrastructure services. 
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During the last ten years, infrastructure was being developed through increasing investments by 
the private sector on a commercial basis under the "private ownership and operation" approach. 
Under this option, the private entity not only operates the infrastructure, but also owns the allied 
assets. The various approaches can assume any of the following arrangements, the most 
important among them being: Build Operate Transfer (BOT); Build Own Operate ( BOO); Build 
Own Operate Transfer ( BOOT); Build Operate Lease Transfer ( BOLT ), Management Contract 
(MC) and Service Contract (MC). 
Due to the necessity of private sector participation and the need for incurring heavy institutional 
debt, since December 1992 the Reserve Bank of India (RBI) has been encouraging banks to have 
more exposure to financing infrastructure projects. The RBI has also relaxed individual and 
group exposure norms from 5 to 10 per cent of banks' capital funds in the case of lending to 
infrastructure sector for single and group borrowers respectively. It has also relaxed norms for 
classification of infrastructure assets as Non Performing Assets (NPA's). RBI has allowed the 
banks to use the take out financing mechanism to bridge the asset liability mismatches, issue 
long term bonds to fund infrastructure, invest in bonds issued by unrated Special Purpose 
Vehicles (SPV's) of infrastructure companies, subject to a maximum ceiling of 10% of non SLR 
investments, keeping the promoters shares in infrastructure SPV's out of capital market exposure 
norms and allowing banks to fund promoters equity. Lately, RBI has also demarcated 
commercial real estate from non commercial real estate based on the source of repayment rather 
than collaterals. The RBI wants banks to step in to fill up the position vacated by the 
Development Financial Institufions (DFIs). This makes sense as the DFIs as a class is becoming 
extinct, except for a few remaining ones. The RBI's move is to gamer the surplus in the banking 
sector and utilize it for building the nation's infi-astructure assets. As per the RBI's credit and 
monetary policy announcements, 2008, the gross disbursement by scheduled commercial banks 
towards infrastructure stood at Rs 2,02,296 crores in 2007 -08, which is 41.5 per cent year to 
year growth. 
2. Identification of the Problem and the Scope of Research 
It is clear from the above discussions that there is a substantial gap between the investments 
required for the infi-astructure sector and the finances available. Given the fact that IDBI and 
ICICI, the principal Development Financial Institutions (DFIs) have now been restructured as 
commercial banks and do not lend only to projects with long gestation periods, commercial 
banks are required to lend to projects of longer duration. This leads to an undesirable and 
unhealthy asset liability mismatch. In addition, the combination of high capital costs and low 
operating costs of infrastructure projects implies that initial financing costs constitute a very large 
proportion of the total cost. Infrastructure project financing entails a complex and varied mix of 
financial and contractual arrangements between multiple parties. Apart from this, regulatory 
uncertainty increases the risk profile of infrastructure projects. 
Against the above backdrop, a few questions arise; 
• Do Indian banks' credit officers have the adequate expertise to evaluate and finance 
infi-astructure projects ensuring safety of flinds? 
• Does the infrastructure appraisal process provide the mechanism to identify and measure, 
the inherent risks with due diligence? 
The absence of a straightforward answer to the above questions is itself quite disconcerting. 
Iidian bankers are on a learning curve with regard to the understanding the mechanics of 
infrastructure financing. For that matter, the project promoters, policy makers and regulators are 
not better off. The lack of lending expertise exhibits the poor confidence level of lenders, which 
in turn may be contributing to impeding the growth of infrastructure. This lacuna requires a fi-esh 
look at the way projects are being appraised by the bankers. It is apparent that the standard 
appraisal employed in traditional corporate financing - primarily based on the strength of the 
promoter, financial viability and the security safeguards - is not able to capture the entire 
complexities involved in financing infrastructure projects. The present research therefore intends 
to focus on elaborating and describing the contractual, legal and structural issues involved in the 
appraisal of infrastructure projects from the perspective of Indian banks. It also lays down, a 
fi^amework for project assessment and risk measurement, which the Indian banking industry can 
use while determining the viability and bankability of projects. 
Infrastructure presents a vast field of study. It can be viewed from different perspectives, 
particularly its impact on growth and development of the country. However, the present research 
will focus only on studying it from the point of view of Project Appraisal and Risk Measurement 
from the bankers' angle. Since it is not possible to lay down economic and structural features of 
all the sectors in a single research work, the researcher restricts his study to the power and road 
sectors. 
3. Concepts and Review of Literature 
Review of literature is done in three sections. In Section A, literature review is carried out on the 
structure of project finance and the way it is being used for financing projects across the world 
and in India. In Section B, the literature concerning the application of this structure to financing 
infrastructure projects is discussed. In Section C, studies concerning project appraisal and risk 
measurement are reviewed. Thereafter, the RBI guidelines as also the Basle II norms, along with 
iht practices adopted by the Indian banks for assessing infrastructure projects are discussed. 
The literature survey differentiates between the traditional corporate financing structure and the 
modern infrastructure projects financing. 
To elaborate, in the traditional form of financing, as defined by Mehta (1977), Griffin (1995), 
Pandey (2002) and Chandra (2005) and commonly known as corporate financing or the balance 
sheet financing, although the financing is done for a project, the lender looks at the cash flows 
and assets of the whole company in order to gauge its ability to service the debt and provide 
security. However, in modern project financing, lenders base their credit appraisals on the 
projected revenues from the operation of the facility, and also on its assets including any 
revenue-producing contracts and other potential cash flows as collateral for the debt, rather than 
on the general assets or the credit (credibility) of the sponsor of the project,. In this regard, 
studies by Adelson (1970), Quirin (1977), McConnell and Muscarella (1985) are important. 
They termed these (projects) as tactical decisions which demand different perspectives both from 
the investors and the lenders as they are driven by contractual structures and are able to encash 
future opportunities. Similar definitions have been given by Finnerty (1996), Nevitt and Fabozzi 
(2000), Hoffman (2001), Esty and Sesia (2005). Infrastructure in India, as gleaned fi-om the 
studies by Ghemawat (2000) and Mehta (2001), follows the project financing method. These 
definitions of project finance highlight some of the basic characterisfics of the project financing 
method such as: (/) the Creation of a Separate Entity, popularly known as Special Purpose 
Entity or Special Purpose Vehicle (SPE/SPV). The SPV has a defined objective and definite life; 
(/i) the Equity Holding Pattern which may involve 3 or 4 equity sponsors; {Hi) the Non-
Recourse Debt, which implies that the debt component provided by lenders is on non-recoui'se 
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basis and the lenders have no claim on the equity of sponsors for the repayment of the debt but 
fully rely on the project's cash flows for the debt servicing, (iv) High Leverage, and the complex 
(v) Contractual Structure. 
However, apart from the comprehensive research carried out by Balu (2002), and a few research 
articles notably by Chandra (2005), Chen (2006) and Modi (2008) and some mention of these 
issues in various research reports, including those in the India Infrastructure Report, 1996, and 
Deepak Parekh Committee Report, 2007, extensive and organized research has not been carried 
out on the structural issues and the impact that various project parties and contracts in this 
structure has on the appraisal done by Indian bankers. As far as risk measurement in project 
finance is concerned, studies by Patten, Hahn (2003) and Orgeldinger (2003) are important since 
they used probability distribution models to measure credit risk in the infrastructure sector. Their 
research, apart from focusing on stand-alone practices of assessing risk, like sensitivity analysis, 
scenario analysis, simulation and break-even analysis, also focuses on measuring risk through the 
credit scoring mechanism. Most of the credit risk models based on discriminant analysis focus on 
corporate loans rather than on project finance loans. 
Therefore, a need is felt for a detailed research that takes into account the entire process of 
infrastructure project appraisal, which includes methods and techniques for scrutinizing 
contractual and legal issues and structural aspects of the project, besides the managerial, 
technical, marketing, construction, financial and economic aspects of appraisal. As banks move 
from standardized approach to Internal Rating Based (IRB) approach for Basel II compliance, 
the research into the rating models and the issues therein assumes importance. Literature review 
points out that research in this area is based on secondary data, and, it is necessary to understand 
the bankers' perspective towards appraising and financing infrastructure through primary data. 
4. Research Methodology 
Based on the identification of problems and the knowledge gaps that exist in the literature, the 
present research has the following objectives: 
4.1 Objectives 
• To study the Financing of Infrastructure Projects with focus on project appraisal and risk 
measurement and to extract the best practices of Indian banks. 
• To examine the existing framework for appraisal and risk measurement in Power and Road 
sectors. 
• To develop appropriate case studies in order to capture the procedures and critical issues 
involved in financing infrastructure. 
• To analyze and evaluate the credit rating mechanisms that banks use for measurement of risk 
and to statistically examine the attitude of credit officers towards relative importance of risk 
variables under each factor used in credit scoring in the power and road sector. 
• To draw conclusions from the study on project appraisal and risk measurement practices and 
survey results, identify gaps and offer suggestions for improving the methods. 
• To offer suggestions in order to strengthen bank financing of infrastructure sector in India. 
4.2 Research Design 
The following flowchart explains the research design. 
Step 1: Study the project documents and the appraisal notes of participating banks. 
Step 2: Prepare a detailed note on project appraisal and risk measurement practices. 
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Step 3: Examine the application of the process described above on chosen sectors; power 
and road and identify the appropriate risk variables. 
Step 4: Prepare tvo case studies which would capture the financing process in the road and 
power sectors. 
Identify gaps in the risk variables and the scores that credit officers assign to them across 
different sectors 
Step 5: Identify the above risk variables and test the perception of credit officers intra-
sector on the credit rating mechanism used by banks by conducting a survey on the 
officers v/ho have appraised projects in road and power sectors. Transition matrix of 
the data for five years is created for ratings given by the banks to seek rating 
migration and PD estimates in the above risk measurement system. 
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Step 6: Identify the gaps and suggest an alternate project appraisal and risk measurement 
technique which may be unique to a particular sector. 
For steps 1 to 4 the design is essentially descriptive in nature. A single cross-sectional design is 
used in which one sample of respondents is drawn from the target population and information is 
obtained from this sample only once. In order to define the problem correctly and to identify the 
issues pertaining to this field for using in the questionnaire, the researcher undertook qualitative 
research by studying project documents and appraisal notes of the participating banks. Initially 
depth interviews were conducted with heads of credit departments of the participating banks, 
followed by interaction with the officers of the Reserve Bank of India and Ministry of Finance. 
Depth interviews were conducted with some leading project developers as well. The time taken 
for each interview was between 30 to 45 minutes. 
The researcher uses structured observation method in natural setting and carries out detailed 
content analysis of the project files of the participating banks. In all 50 loan files were studied, of 
which 20 were of road sector and 20 were of power sector. The balance 10 files included projects 
on port, telecommunications, renewable energy, inland container depots, and container freight 
stations. The study includes scrutiny of detailed project reports by borrowers and sanction notes 
prepared by the bankers. Only those proposals which were sanctioned prior to 2004 (2002 
onwards) were covered since the files already contained the follow-up and monitoring remarks 
from 2002 - 2008. The detailed project appraisal and risk analysis process are drawn out after the 
descriptive study. This is substantiated by developing two case studies: one on road sector and 
the other on power sector. Once the case studies are developed, then conclusive research design 
is used. During this phase, the researcher attempted the testing of the two sets of hypotheses: 
Hypothesis 1 
For Project appraisal and risk analysis, hypothesis testing is related to differences between the 
mean of two samples - credit officers who have appraised projects in the Road Sector and the 
Power Sector. 
• HO = Attitude of credit officers towards relative importance of credit scoring sub-
variables on the overall credit score of each element of risk, as used in credit rating 
mechanism, is not different from sector to sector while appraising projects in the chosen 
sectors of road and power. 
• HI = Attitude of credit officers towards relative importance of credit scoring sub-
variables on the overall credit score of each element of risk, as used in credit rating 
mechanism, depends on inherent risks unique to the sector and status of the promoter. 
Hypothesis 2 
For the structural differences between corporate and project finance, hypothesis testing is related 
to differences between mean of the two samples, that is credit officers who have appraised 
projects in infrastructure sector as well as in traditional projects started by corporate sponsor. 
• HO = Banks are using 'with recourse' structure to fund infrastructure projects, which is 
not different from financing corporate projects. 
• HI - Banks are using project finance structure to fund infrastructure projects with 'no or 
limited recourse', which is different from financing corporate projects. 
For the survey, a structured questionnaire was used for collecting data. Both metric and non-
metric data were collected. The structured questionnaire is divided into three sections. In Section 
A, appraising officers were asked to give their opinions on the relative importance that they give 
to each variable under identified elements of project a assessment such as Management Quality, 
Market Potential (including demand and pricing issues). Technical issues, Construction issues. 
Operations Issues, Legal Issues, Force Majeure issues and Funding issues (which includes 
factors and critical ratios). A five-point scale (from least important to the most important) was 
used and each broad element was fiirther divided in five risk sub-variables which together make 
up an entire element. Similar scale and questions had been used in a research conducted by Balu 
for the Reserve bank of India study in 2002. Often a similar credit scoring model with similar 
risk variables is used by banks to rate a particular project. The rating class to which the project 
belongs signifies the level of risk and the factors that affect the pricing. In Section B, managers 
were asked questions about specific risks which affect both the sectors. These questions were 
based on checklists (Data collected on nominal scale). In Section C, managers were asked 
questions on their appreciation of structural issues as well as the creation of security in 
infrastructure projects. These questions were based on a five-point scale as well as on the 
checklists. Primary scales used in the questiormaire were nominal and interval scale and non 
comparative scaling techniques and itemized rating scale in particular based on five point Likert 
scale was used. Similar scales and rating parameters were used by Bhaskar (1996), V. Nirmala 
(1998) and Deshpande (2006) while studying the corporate loans. Coefficient Alpha which is a 
measure of internal reliability of the scale items was 0.78. It tended to increase with the increase 
in number of scale items during the pre-test. Since the scales were pre-tested on a sample size of 
30, an adequately positive opinion on the content validity of the scale was found. 
4.3 Sampling Frame 
4.3.1 Population: For drawing out the process of project appraisal and risk analysis, the sample 
population consists of all the Indian Banks, that include Public Sector Banks (27), Other 
Scheduled Commercial Banks (23) and Foreign Banks (28) and Credit Officers who are part of 
the bank syndicate or the lead banker to infrastructure financing projects. The sample population 
also includes development financial institufions (DFI's) - Industrial Finance Corporation of 
India (IFCI), Industrial Development Finance Corporation (IDFC), and India Infrastructure 
Finance Company Limited (IIFCL). For creation of transition matrix for projects rated by 
CRISIL Risk Assessment model, 1289 project vehicles rated between the years 2004 and 2008 
were considered 
4.3.2 Sample: The study included collection of data from 26 pubUc sector banks, 6 other 
scheduled commercial banks including private banks and 5 financial institutions and central 
banking institufions like the Reserve Bank of India and the Nafional Bank for Agriculture and 
Rural Development (NABARD). Exposure by other scheduled commercial banks (Rs 22,539 
crores, 15%) and foreign banks (Rs. 5,755 crores, 5%) to infrastructure is minimal on account of 
their lesser volume of operations. Therefore, the data is drawn largely from the public sector 
banks. Further, a sample of 70 credit officers was picked for the attitude survey from the above 
sample. In a similar research done by Balu (2002), a sample size of 70 was taken. As 
infrastructure financing is comparatively a new area, which in fact has grown in prominence only 
since 2002, officers who have handled major projects independently are few in the Indian 
banking system. 
Non-Probability sampling technique, particularly Quota sampling, was used. The control factors 
for selecting banks were: (i) they should have had exposure to infrastructure projects in the 
current year, and (//) they should have set a target for disbursement to infrastructure sector in 
their loan policy documents. If either of the two conditions was not met, a bank was eliminated 
from the sample. Similarly, for selecting appraisal officers the control characteristics were: (a) 
the number of years of experience in project appraisal - which was set at 10 years - and (b) they 
should have handled projects in road and power sectors besides brownfield corporate projects. 
Those who had not appraised projects in both the sectors were excluded in the final sample. 
Forty-eight projects which had achieved financial closure, and, those banks in the sample that 
had rated projects using the CRISIL RAM model for financing were selected for creafing a 
fransition matrix. The rating migration was captured for the years 2004 to 2008. Some of the 
selected projects had already achieved the commencement stage of operations during this period. 
4.3 Hypothesis Testing In the present research, since the alternate hypothesis lacks direction, 
two-tailed tests were used for testing the differences in the hypothesis. 
Both parametric and non-parametric tests were used. As data for corporate and infrastructure 
projects as well as road and power sectors were drawn from the same group of respondents, it 
was considered as paired data, and, therefore, the researcher adopted the paired sample t test 
For data which is collected on the nominal scale, an important non-parametric test called the 
Wilcoxin matched-pairs single ranks test is conducted. The test statistic z is computed from 
positive and negative rank sums. The level of significance was fixed at 5 per cent or 0.05 
because an intolerably high level of significance would have increased the Type II errors. 
The risk sub-variables, selected under each factor of the credit scoring model which is used for 
attitude surveys, should be able to distinguish the critical risk drivers for the two sectors under 
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focus - that is road and power. A statistical test for examining the difference among means for 
two or more populations is termed as Analysis of Variances (ANOVA). Since the researcher is 
doing the test for each risk sub-variable under each factor, the one-way analysis of variance is 
done. 
4.4 Scheme of Chapterization The report is organized into seven chapters. The challenging 
need for developing a strong infrastructure for an emerging economy like India, and the 
necessity of providing bank finance have been examined in Chapter 1. Chapter 2 defines the key 
concepts, reviews the research literature and identifies the gaps in research. Chapter 3 studies the 
Indian banks' practices in project appraisal and risk measurement techniques. Concepts and 
Research methodology are discussed in Chapter 4. Chapter 5 shows the application of these 
practices in appraising the projects in the road and power sectors. This chapter also contains the 
two case studies - on road and power sectors - developed for crystallizing these practices. 
Results of the sample survey, statistical analysis and its interpretations are presented in Chapter 
6. Based on descriptive and statistical research, recommendations and suggestions, also on 
generic issues and organizational preparedness, for improving bank financing of infrastructure 
are given in Chapter 7. 
5. Results and Interpretation of Qualitative Research 
Infrastructure project financing in India follows the project finance structure which means that 
lenders are advancing funds essentially on a "non-recourse" or "limited-recourse" basis as 
explained in the literature review. Therefore, bankers are required to ensure appropriate risk 
allocation through a robust legal, contractual and structural framework as the promoters have 
legally and structurally separated their balance sheet from project vehicle. 
The key project players include the: Sponsors, Government, the Special Purpose Vehicle, 
lenders. Engineering Procurement and Construction Contractor (EPC), Operations and 
Management Contractor, Suppliers and Customers (Off-takers). 
Project appraisal includes: appraisal of management, technical, construction, market, legal and 
force majeure (regulatory/political) issues. The collateral support, equity pledge, corporate and 
personal guarantees being minimal and the ownership of the asset financed generally remaining 
with the government, there is hardly any tangible security for mortgage and hypothecation. 
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Therefore, lenders reinforce the security structure through mix of contracts and agreements. The 
most important of these are (/) the Concession Agreement which gives the private party the right 
to develop the infrastructure asset and also provides the terms and conditions which ensure 
compensation under political and non-political force majeure clauses; (ii) the Shareholders' 
Agreement, which binds the shareholders; (iii) the Fuel Supply and Transport Agreement which 
binds suppliers in the case of power project; (/v) the Agreement with the Government for 
ensuring state/centre support; (v) the Engineering Procurement and Construction (EPC) contract 
with construction contractor for a fixed time fixed price in order to prevent cost and time 
overruns; (v/) Operations and Management Contract (O&M) with a reputed contractor; (yii) the 
Substitution Contract to mitigate distress; {viii) the Power Purchase Agreement (PPA) with the 
off-takers (State Electricity Boards); {ix) the Escrow Charge on the off-takers account; and {x) 
the Trust and Retention Account with appropriate waterfall mechanism which taps all cash 
flows of the borrower. All these agreements, contracts and charges are assigned to the banker as 
security with the prescribed ad valorem stamp duty. All the project documents, financing 
documents along with the key contract agreements listed above are called "Transaction 
Documents". The strength of the transaction documents forms the basis of the Project Appraisal 
by the bankers. The reports of the Lender's Independent Engineer (LIE) and Lender's Legal 
Coimsel (LLC) therefore become important. If all the project parties are bound by iron-clad 
contracts at this stage and all the potential risks and loopholes are plugged, then there is little 
chance of the project not being successful. The key transaction documents across sectors are 
identified in the research. 
Risk assessment is generally made with the help of stand-alone risk measurement ratios for the 
calculation and assessment of borrower's requirements. The most important being the Debt 
Service Coverage Ratio (DSCR) and the Loan to Value (LTV) calculations. Sensitivity and 
Scenario analyses are performed on the cash flows and generally a pessimistic view is taken. 
Using a standardized rating model, risk scoring is done which leads to rating the 'class' of the 
borrower. This would reveal the probability of default through an appropriate balancing exercise. 
Thus, risk measurement is taken and its mitigation taken care of through effective and 
standardized tools so as to bring in a level of tolerance in cash flow projections, thus the lenders 
ensure security of the loan, and remove uncertainty of lending. Various elements of risk such as 
sponsor risk, demand and price risk, cost and time overrun risk, legal and contractual risk. 
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operational risk, funding risk, force majeure risk, which includes political risk, environmental 
and social risks are identified at all the stages of the project; in short the entire gamut of 
development, construction and operation comes under the lender's hawk-eye. 
The researcher then evaluates the applicability of the above-discussed procedure for project 
appraisal and risk mitigation to the road and power sectors and traces out the sector-wise 
adaptations that bankers use when they move from general to sector-specific appraisals. It is 
observed that though the broader elements of appraisal remain the same as described above, 
there are subtle issues which are purely sectoral, which creep in when project appraisal takes 
place in individual sectors. 
Two case studies developed during the research, one on road sector (Case on Bharatpur-Mahua 
Toll Road) and the other on power sector (Case on Southern Energy Limited) are then discussed. 
These cases bring out the differences in the appraisal procedtire more sharply. The case files 
studied are in the form of appraisal notes that are prepared by banks while they evaluate the 
projects. It becomes quite clear from the case studies that management and financial appraisal is 
done on almost similar parameters in both the sectors. Risk measurement uses the same 
parameters and sensitivity analysis in done in both the sectors. However, the economic and 
structural drivers across the two sectors are different. These drivers are identified in the research. 
However, the dilemma is that when risk assessment is made by means of a credit scoring model, 
it is done on the same factors and sub-variables across both the sectors. Many a time managers 
give scores based on their personal perceptions. Using the factors and dividing them into sub-
variables, based on descriptive research, an attitude survey was done on the appraising officers 
with the help of a structured questionnaire. The key results are discussed as below: 
6. Testing of Hypothesis and Interpretation of Results 
6.1 Results and Interpretation of Attitude Survey 
The summary of results of the survey conducted on rating parameters for road and power sectors 
is given below. 
Table 1: Summary of Statistics : Project Appraisal and Risk Measurement 
(Paired Sample t Test) 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Parameter 
Management 
Quality 
Market Potential -
Demand Issues 
Market Potential -
Price Issues 
Technological 
Issues 
Construction Issues 
Operational Issues 
Legal Issues 
Force Majeure 
Issues 
Funding Issues 
Comparative Statistics 
Difference of mean 
Road- Power 
-1.77 
-2.84 
-5.64 
-5.51 
-3.86 
-2.62 
-3.10 
-4.70 
-2.50 
Std. 
Deviation 
2.04 
2.3445 
2.7454 
2.43 
2.41 
2.03 
2.23 
2.10 
2.19 
Corr 
0.220 
0.113 
-0.01 
0.161 
0.138 
0.055 
0.270 
0.319 
0.162 
Df 
69 
69 
69 
69 
69 
69 
69 
69 
69 
Paired 
ttest 
-7.275 
-10.145 
-17.19 
-18.985 
-13.39 
-10.79 
-11.64 
-18.71 
-9.543 
Sign 
(2-tailed) 
at 0.05 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
The paired sample t test results clearly demonstrate that there is a statistically significant 
difference in the credit officers' attitude towards various sub-variables used for rating factors 
such as: management quality, market potential, technology, construction, operation, legal,/orce 
majeure and funding issues regarding both road and power sectors. Similarly, in risk 
identification, which was done on nominal scales using checklists and the Wilcoxin matched 
pairs sign rank test, a significant difference was found in the attitude of credit officers across the 
sectors. 
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Table 2: On-way Analysis of Variances 
(Only factors not statistically significant are listed) 
Criteria 
Management Quality 
Sponsors' Track record 
Sponsors Financial Prudence 
Market Potential - Demand Issues 
Competition from New Entrants 
Technical Issues 
LIE Opinion on Aggressiveness 
Construction Issues 
Liquidated Damages 
Operational Issues 
Track Record of O&M Contractor 
Defining Events of Default 
Legal Issues 
Enforceability of Rights / Remedies 
Funding Issues 
Stability of Cash Flows 
Reasonableness of Capital Costs 
Viability & Bankability of Project 
Mean 
Road 
4.27 
4.63 
3.19 
3.66 
3.86 
3.77 
4.59 
4.53 
4.63 
3.80 
4.24 
Mean 
Power 
ANOVA Statistics 
4.28 
4.65 
DF=1, MS =0.007 
DF=1, MS =0.028 
3.10 DF=1,MS = 0.25 
3.83 DF=1,MS=1.02 
3.81 DF=1, MS = 0.064 
3.87 
4.46 
DF=1,MS=0.35 
DF=1,MS=0.573 
4.59 DF=1, MS = 0.114 
4.50 
4.39 
3.93 
DF=1,MS = 0.57 
DF=1,MS=0.1I4 
DF=1,MS=0.345 
F Value 
0.010 
0.070 
0.58 
1.82 
0.11 
0.96 
0.903 
0.230 
2.00 
0.230 
6.86 
P Value at 0.05 
Significance Level 
0.918 
0.791 
0.446 
0.178 
0.735 
0.328 
0.343 
0.631 
0.159 
0.631 
0.090 
However, when the one-way ANOVA test was conducted across all sub-variables under each 
category of appraisal, it was found that the results are not statistically significant, indicating that 
the credit officers' attitude does not change for these sub-variables across the sectors with 
respect to the following factors - Sponsors' track record, Financial strength of borrowers, 
Prudence in management appraisal; Importance of lenders' independent engineer's report on 
technological issues; Importance of liquidated damages in construction issues; Track record of 
O&M contractor in operational issues; Legal enforceability of contracts in legal and force 
majeure issues. In fact, credit officers place high importance on stability of cash flows, 
reasonableness of capital costs and viability and bankability of projects. 
Thus, based on the above tests, the null hypothesis: 
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• "HO = Attitude of credit officers towards relative importance of credit scoring sub-
variables on the over-all credit score of each element of risk, as used in credit rating 
mechanism, is not different from sector to sector while appraising projects in the 
above chosen sectors", can be rejected 
and, the alternate hypothesis: 
• "HI = Attitude of credit officers towards relative importance of credit scoring 
variables on the over-all credit score of each element of risk, as used in credit rating 
mechanism, depends on inherent risks unique to the sector and status of a 
promoter", can be accepted. 
Summary statistics of the survey conducted to find out the credit officers' attitude on structure of 
infrastructure projects as against corporate projects are summarized in Table 5. 
Table 3: Summary of Statistics : Project Structure (Paired Sample t test) 
No. 
1. 
2. 
3. 
4. 
5. 
Parameter 
Sponsors' track 
record/ Financial 
support to project 
Repayment 
dependence only on 
project cash flows 
Recourse to balance 
sheet of sponsor 
Legal/Contractual 
dependence 
Ideal/Acceptable 
financial ratios 
Comparative statistics 
Mean 
(Corp. 
Projects) 
4.84 
3.81 
4.43 
2.74 
4.79 
Mean 
(Infra 
Projects) 
4.86 
4.81 
2.79 
4.64 
3.07 
Std. 
Devia 
tion. 
0.50 
0.98 
0.72 
0.80 
0.70 
Corr. 
0.048 
0.234 
0.023 
0.070 
0.063 
Of 
69 
69 
69 
69 
69 
Paired t 
test 
-0.241 
-8.555 
19.01 
-19.83 
20.35 
Sign 
(2 tailed) at 
0.05 
0.810 
0.000 
0.000 
0.000 
0.000 
There is no statistical difference in how the credit officers view the track record and financial 
strength of sponsors while appraising infrastructure or corporate projects. However, one of the 
elements that clearly differentiates corporate finance from project finance is in the practice of 
having recourse to the balance sheet or absolute dependence on sponsors' cash flows as in the 
case of the former rather than on project cash flows as in the case of the latter. Dependence on 
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legal and contractual structure and preset range of appraising ratios is uniform across the sectors, 
there are significant statistical differences in the attitudes of appraising officers between 
corporate and infrastructure projects. This is further substantiated by data which was collected on 
nominal scale and tested by Wilcoxin Matched Pairs signed ranks test. 
Therefore, the null hypothesis which says that: 
• "Banks are using 'with recourse' structure to fund Infrastructure Projects which is 
not different from financing corporate projects" is rejected, 
and, the alternate hypothesis which says that: 
• "Banks are using Project Finance structure to fund Infrastructure Projects with 'no 
or limited recourse' which is different from financing corporate projects" was 
accepted. 
In addition, the following key facts were revealed by the survey vis a vis banks' appraisal and 
risk identification methodology. 
• Management Appraisal/Quality: Very high importance is given to the transparent 
shareholders' agreement, sponsors' track record and sponsors' financial prudence by the 
appraising officers. Though the t test (p value = 0.000 at 0.05 significance) shows that 
there is a significant difference in the attitude of credit officers on relative importance of 
all factors contributing to the management appraisal in road and power sectors, the 
analysis of variance results shows that the difference is not significant in factors like 
sponsors' track record (p value =0.918 at significance level of 0.05) and financial 
prudence (p value of 0.791 at significance level of 0.05). 
• Market Potential /Risk, Demand and Price Issues: In demand issues, high importance 
is given by the lender' appraising officers to the long-term demand gap (often given by 
the willingness to pay survey, origin destination surveys conducted by lenders' 
independent engineers) and alternate routes in the road sector. In pricing issues for the 
road sector, toll rates and their escalation clauses are given high importance by the 
appraising officers. In the power sector, contractual agreement with the buyer (power 
purchase agreement and its terms and conditions) is given the highest importance by the 
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appraising officers. High importance is also given to factors like long term demand-
supply gap or presence of a contingent buyer. In pricing issues a very high importance is 
given by the appraising officers to the bid amount given by the borrower and as to 
whether the same will be able to service the costs. Also the highest importance is given to 
factors like off-taker's (State Electricity Board) ability to service payments and whether 
any contractual agreement like Take or Pay is signed with them. However, the t test 
results show (p value =0.000 at a significance level of 0.05) that there is a significant 
difference in attitude towards both the demand and pricing issues across sectors. The 
analysis of variance results also show a significant difference across all factors in demand 
and pricing issues except for competition from new entrants (p value 0.446 at 
significance level of 0.05) in case of demand issues. 
• Technology Issues/ Risk: In technological issues, great importance is given to lenders' 
independent engineer's report with regard to the road sector (right of way) as also the 
design and land acquisition issues. In the power sector the highest importance is given to 
technological and operational risks involved since plant's load factors depend on 
technologies and many a times bids are dependant on efficiencies of super-critical 
technologies. Also in the power sector testing and commissioning are given very high 
importance because power purchase agreement is often linked to it. Clearances from the 
government agencies like Pollution Control Board, Ministries of Environment and 
Finance are also given high importance as many power projects depend on satisfactory 
resolution of these issues. However, the t test resuhs show (p value =0.000 at a 
significance level of 0.05) that there is a significant difference in the attitude towards 
technological issues across sectors. The analyses of variance results also show a 
significant difference across all factors in technological issues except that of lender's 
independent engineer's report (p value 0.178 at significance level of 0.05). 
• Construction Issues / Risk: In the road sector, great importance is given to the 'Fixed 
time - Fixed price' EPC contract, and also to ensure that it is benchmarked against similar 
contracts with adequate liquidated damages. In the case of power sector, the highest 
importance is given to all these issues and also to the engineer's comments on 
aggressiveness of the EPC contract. The parent company's guarantees are also sought 
particularly against cost overrun. Regarding time overruns, it is often sought to be 
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protected by liquidated damages, though it is capped at 20per cent. However, the t test 
results show (p value =0.000 at a significance level of 0.05) that there is a significant 
difference in the attitude towards construction issues across sectors. The analysis of 
variance results also shows a significant difference across all factors in construction 
issues except for liquidated damages (p value 0.735 at significance level of 0.05), which 
is a part of all EPC contracts and is independent of the sector. Time and cost overruns and 
implementation issues are given the highest scores by bankers. 
Operations Issues/Risk: In the road contract, the track record and pricing of O&M 
contract are given the highest importance. If the O&M contractor is good, the banker is 
assured of adequate flow of funds into the TRA account, consequently, the task if 
surveillance and monitoring also becomes easier. As far as power is concerned, the 
highest importance is given to supply/input linkages as many a power projects fail when 
these are not properly secured. Contracts like fuel supply and transport agreements are 
also entered into. Rest of the factors described above in the case of road is also given high 
importance, and, in the case of power, clause for quick replacement, if suboptimal 
performance is noticed, it is to be included. However, the t test resuhs show (p value = 
0.000 at a significance level of 0.05) that there is a significant difference in the attitude 
towards operational issues across sectors. The analysis of variance results also show a 
significant difference across all factors regarding operational issues except for track 
record of O&M contractor (p value 0.328 at significance level of 0.05) and for defining 
events of default and bonuses (p value 0.343 at a significance level of 0.05), which are 
independent of the sectors and also part of the normal due diligence to be exercised by 
the lenders. 
Legal Issues/Risk: In the case of road sector, the appraising officers give the highest 
importance to enforceability of rights and remedies as well as legal opinion on 
documentation and dispute redressal mechanism. In the case of power, apart from these 
factors, trustee and inter-creditor issues are also given sufficiently high importance. 
However, the t test results show (p value =0.000 at a significance level of 0.05) that there 
is a significant difference in the attitude of bankers towards legal issues across sectors. 
The analysis of variance resuhs also shows a significant difference across all factors in 
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legal issues except for enforceability of contracts (p value 0.631 at significance level of 
0.05). 
• Force Majeure Issues/Risk: Force majeure issues are of two kinds, political and non-
political. In both the sectors high importance is given to identification of issues and 
termination of benefits which help protect the banker in times of crisis. Insurance and 
coverage of supply default is given high importance in the case of power sector. 
However, the t test results show (p value =0.000 at a significance level of 0.05) that there 
is a significant difference in the attitude Xovioxds force majeure issues across sectors. The 
analysis of variance results also shows a significant difference across all factors m force 
majeure issues. 
• Funding Issues/Risks: Bankability and viability of projects and stability of cash flows 
and have been considered as the most important factors by bankers for the road sector, 
whereas for power, in addition to these factors, equity commitment from sponsors and 
reasonableness of capital costs are also considered very important. As the projects are 
financed on non-recourse basis, stability of cash flows is important for both the sectors. 
Bankers generally apply diligence to project costs, means of finance and projected cash 
flows given by the borrower and these are assessed for both the sectors. Tenor of loans 
and building a reasonable cushion between the tenor of loan and tenor of concession 
agreement are also crucial. 
As both the null hypothesis are rejected, it can be inferred that for appraisal and risk 
identification, the issues involved in each of the sectors are significantly different, except for the 
evaluation of the promoter. Hence, each project and each sector is unique in itself. Each sub-
sector of the infrastructure is also inherently unique in terms of its administrative and 
organizational structures, the regulatory framework governing their operations, the sophistication 
of technologies adopted, and the degree of commercialization. This being true, then, it (^ an 
naturally be inferred that if banks are using the same credit scoring model across sectors, it will 
lead to deficiency in assessment of risk rating and also inappropriate pricing decision as the 
attitude of credit officers towards factors of appraisal are (statistically) significantly different 
across sectors. Therefore, in infrastructure projects, where it is inferred that each project in each 
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sector is unique, bankers need a unique credit rating mechanism, with detailed sector-specific 
guidelines. 
6.2 Results of Analysis of Credit Risk Model: Measurement of Risk 
The survey results on risk measurement techniques points out that almost all banks use CRISIL 
Risk Assessment Model for measuring risk in infrastructure projects. Data was collected for all 
project special purpose vehicle ratings done by CRISIL for the period from 2004 to 2008. The 
total number of project vehicles rated were 1289. Out of these, 351 (27%) projects were BBB 
rated and 290 (23%) projects were BB rated. It means that 50 per cent of projects rated on 
CRISIL model were rated BBB and BB. 
The calculation of counter-party credit risk, according to Basel II capital accord, involves 
estimation of probability of default that could be derived from corresponding transition matrix. 
The transition matrix represents rating migration from one rating level to another within the 
selected rating system and during the time period of one year. The last column of transition 
matrix represents probabilities of default. Forty-eight projects which had achieved financial 
closure and where banks in the sample category have rated and financed using CRISIL RAM 
model were selected for creating a transition matrix. The rating migration was noted for each of 
the years from 2004 to 2008. Some of the projects had in fact commenced operations during this 
period. 
The result of the transition matrix is given in Table 4. 
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Table 4 : Transition Matrix (N=48) 2004-08 
(Figures in percentage) 
AAA 
AA 
A 
BBB 
BB 
B 
C 
D 
AAA 
(Excellent 
safety and 
repayment) 
97.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
AA 
(Very good 
safety and 
repayment) 
3.00 
92.00 
4.50 
0.00 
0.00 
0.00 
0.00 
0.00 
A 
(Good 
safety and 
repayment) 
0.00 
0.00 
90.00 
8.00 
0.00 
0.00 
0.00 
0.00 
BBB 
(Ordinary 
safety and 
repayment) 
0.00 
0.00 
5.50 
89.00 
3.00 
3.00 
0.00 
0.00 
BB 
(Less 
ordinary 
safety and 
repayment) 
0.00 
0.00 
0.00 
3.00 
88.00 
8.00 
10.00 
0.00 
B 
(Low 
safety and 
repayment) 
0.00 
0.00 
0.00 
0.00 
6.00 
83.00 
0.00 
0.00 
c 
(Unsafe) 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
50.00 
0.00 
D 
(Default) 
0.00 
0.00 
0.00 
0.00 
3.00 
3.00 
40.00 
100 
The transition matrix clearly shows certain aspects about the CRISIL Risk Assessment Model. 
The first is that it provides enough granuality among the rating classes. It is evident that the 
rating is quite stable in all grades, which may be termed as Investment Grade AAA (97.00) 
(indicating that 97.00 per cent of the rated projects continued with the same grade year after year, 
over a one-year horizon, during the five-year period); similarly AA (92.00%), A (90.00%) and 
BBB (89.00%). Thereafter for speculative rating like BB, B and C, the stability declines from 88 
to 50 per cent, indicating that migration across each rating grade has increased. The migration to 
default is 3 per cent in BB, 3.00 per cent in B, 40 per cent in C grades. That means, the lov/er 
rating is able to capture defaults quite well. This is remarkably true for C grade though the rating 
grade looks quite unstable. As shown by the data in Table 6, the percentage of loans being rated 
BBB is quite high. However, it becomes clear that BBB loans show a zero probability of defauh 
and a remarkable upward migration, which may be due to projects reaching commencement of 
operation date in between the observation periods. Reaching commencement of operations 
drastically reduces project risks. In fact, the biggest risk that projects in India face is 
implementation risk because many projects do not commence operations on the scheduled date. 
This shows that both A and BBB grades which attract PLR + pricing may be reviewed along 
with the risk mitigants since a very significant percentage of projects shows an upward 
migration. 
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The high percentage of upward migration in BBB rating grades suggest that banks are 
conservative in rating infrastructure loans till the time the project starts earning revenues. 
However, if the sector-specific rating mechanism along with the effect of risk mitigants is used, 
it may have an effect on the rating of loans and subsequently on their pricing. 
7. Recommendations and Suggestions 
7.1. Depending on the credit risk that a particular project faces, the bank has to make adequate 
provision for capital against it. Expected Credit Risk Loss (EL) is intended to provide reser\'e 
requirements for doubtful accounts, help calculate PLR (default premium), price the credit risky 
instruments (bonds and exotic options), and project the risk-adjusted profitability (e.g. RAROC). 
The bank may suffer greater loss than what was expected, say, during economic downturns. 
These losses are called Unexpected Losses (UL) or uncertain losses. Strong capital base is 
required to absorb the unexpected losses as and when they occur. Credit ratings represent an 
objective opinion of a company's or a credit instrument's inherent financial strength which can 
project a summary of the diverse risk factors indicating either the financial health or the default 
probability of the borrower. Accordingly, capital provisioning has to be done in direct relation to 
the overall risk rating of the credit portfolio. With the advent of Basel 11, the capital requirements 
have increased and are the maximum (22%) in the case of project loans. Besides, if the bankers, 
trained and accustomed to decades of security-backed lending, rate the project loans on the basis 
of non-recourse/limited recourse at a higher level, without regard to legal and contractual 
structure, the capital provisioning requirement for these loans is likely to shoot up, thus 
increasing the pricing. Consequently, this would make it costly for project developers and will 
directly impact on the viability of many of the projects. Similar results have been obtained by the 
transition matrix created for the loan ratings done by the CRISIL Risk Assessment Model. 
As Indian commercial banks start appreciating the need for a structured credit risk management 
framework, it is imperative for them to incorporate some mechanism that will comprehensively 
and objectively capture and evaluate the credit-worthiness of infrastructure project developers 
against the perspective of the changing scenario. Therefore, it is suggested that the credit rating 
officer at the branch/corporate credit department initiate the process of rating exercise. It is also 
imperative to obtain the industry rating from the economic cell, which should also specify 
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critical contracts and regulations for a particular sector as well as set sector specific benchmarks 
so as to avoid perceptual errors. 
A conceptual framework is discussed in the research which breaks down the process of risk 
measurement into four steps: 1. Identification of sources of risk; 2. Modeling for uncertainty 
which includes the measuring uncertainties in their dimensions: (a) Impact of risk drivers, {b) 
Likelihood of risk driver happening, and (c) Risk concentration; 3. Aggregating risk 
concentration scores with their respective weights; and 4. Aggregating scores leading to credit 
risk rating. Each rating grade needs to be higher than the hurdle rate used by the banker for that 
particular rating class. If the appraising officer can give the likelihood and impact scores along 
with risk mitigant scores, a better rating exercise can be done for the project which will keep its 
dynamic nature intact. The raw scores can then be modeled by the credit risk department to 
arrive at the risk rating of the project. 
Corresponding to the rating, the research report suggests an appraisal format which takes into 
account all the eight factors used in the survey and the most important sub-variables already 
identified by the statistical research. It is suggested, however, that the benchmarks need to be 
changed from sector to sector so as to retain the dynamic content of the model, and, 
simultaneously the appraising officers also should be advised. It is expected that this model will 
automatically lead to the exact calculation or measurement of the inherent risk, because the 
credit officers will be able simultaneously to give scores on the likelihood impact and mitigants 
as suggested in the conceptual framework. 
This appraisal format, as it takes the score of risk mitigants and appropriate hair-cuts into effect 
and the sub-variables selected are on the basis of primary data, is expected to improve the 
existing risk assessment model. However, quantitative validation on bank's data needs to be 
carried out. 
7.2 Suggestions and Strategies for Improving Bank Finance to Infrastructure Sector 
The research concludes with detailed discussion on various generic strategies to improve flov/ of 
credit to infrastructure sector, which include means to Facilitating Equity Financing; removal of 
Interest Rate Caps on ECBs; encouraging the take out financing method; particularly in the light 
of the recent announcement in Union Budget 2009-10 where the government has decided that 
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IIFCL will refinance 60 per cent of the commercial banks' loans for PPP projects in critical 
sectors over the next 15 to 18 months; Strategies to develop a Longer-term Corporate Bond 
Market and streamlining regulations. 
8. Conclusion 
The role of social sciences to study the future developments in banking and infrastructure finance 
in particular has been acknowledged by senior bankers. Infrastructure development will set India 
on its path to become a superpower. Especially post-financial meltdown, there is bound to be a 
tremendous thrust for infrastructure development because investment is infrastructure is seen to 
be counter-cyclical and recession-proof. Because the Indian banks have been mandated to boost 
the infrastructure growth, the research on project appraisal and risk measurement in 
infrastructure financing was undertaken, keeping in view the larger role they have to play in the 
nation's over-all development . Towards this end, the present study attempts to strengthen the 
efforts of banks to step up the credit flow to the various infrastructure sectors of the Indian 
economy. 
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Infrastructure Financing by Indian Banks 
Preface 
Infrastructure is an umbrella term for the manifold activities referred to as "social 
overhead capital" by economists like Paul Rosenstein-Rodan, Ragan Nurkse and 
Albert Hirschman. As per the "India Infrastructure Report, 1996", infrastructure is 
generally defined as "the physical framework of facilities through which goods and 
services are provided to the public." Its linkage to the economy is multiple and complex 
because infrastructure affects production and consumption directly, creates negative 
and positive spill-over effects (externalities) and involves large outlay of expenditure. 
The Reserve Bank of India (RBI) has defined infrastructure as "Developing or 
developing and operating or developing, operating and maintaining an infrastructure 
facility in Energy, Logistics and Transportation, Telecom, Urban and Industrial 
Infrastructure, Agro Processing, Construction for storage of Agro Products, Schools 
and Hospitals, Pipelines for Oil, Petroleum and Gas, Water and Sanitation." This 
definition includes both physical and social infrastructure services. But, this research 
focuses only on the issues of financing of the key physical infrastructure services by 
commercial banks. 
The eleventh five year plan envisages stepping up of the gross capital formation in 
infrastructure from 5% of GDP in 2006 -07 to 9% of GDP by end of the plan period in 
2011-12, which could be critical for achieving 9% growth. It has estimated an 
investment requirement of USD 502.88 billion (Rs 20, 11, 521 crores) in infrastructure, 
around 30% of which is expected to be financed by the private sector. There is 
consensus among government policy makers and a growing realization by the public 
that there is a need of increased Public-Private Partnership (PPP) in infrastructure 
projects and of the necessity of commercialization of infrastructure services. During the 
last ten years, infrastructure was being developed through increasing investments by the 
private sector on a commercial basis under the "private ownership and operation" 
approach. Under this option, the private entity not only operates the infrastructure, but 
also owns the allied assets. The various approaches can assume any of the following 
arrangements, the most important among them being: Build Operate Transfer (BOT); 
Build Own Operate ( BOO); Build Own Operate Transfer ( BOOT); Build Operate 
Lease Transfer ( BOLT), Management Contract (MC) and Service Contract (MC). 
Due to the necessity of private sector participation and the need for incurring heavy 
institutional debt, since December 1992 the Reserve Bank of India (RBI) has been 
encouraging banks to have more exposure to financing infrastructure projects. The RBI 
has also relaxed individual and group exposure norms from 5 to 10 per cent of banks' 
capital funds in the case of lending to infrastructure sector for single and group 
borrowers respectively. It has also relaxed norms for classification of infrastructure 
assets as Non Performing Assets (NPA's). RBI has allowed the banks to use the take 
out financing mechanism to bridge the asset liability mismatches, issue long term bonds 
to fund infrastructure, invest in bonds issued by unrated Special Purpose Vehicles 
(SPV's) of infrastructure companies, subject to a maximum ceiling of 10% of non SLR 
investments, keeping the promoters shares in infrastructure SPV's out of capital market 
exposure norms and allowing banks to fund promoters equity. Lately, RBI has also 
demarcated commercial real estate from non commercial real estate based on the source 
of repayment rather than collaterals. The RBI wants banks to step in to fill up the 
position vacated by the Development Financial Institutions (DFIs). This makes sense as 
the DFIs as a class has become extinct, except for a few remaining ones. The RBI's 
move is to gamer the surplus in the banking sector and utilize it for building 
infrastructure assets. However, apart from asset liability mismatch problems that banks 
face, a combination of high capital costs and low operating costs of infrastructure 
projects implies that initial financing costs are a very large proportion of the total costs. 
Also, infrastructure project financing calls for a complex and varied mix of financial 
and contractual arrangements amongst multiple parties. Apart from this, regulatory 
uncertainty increases the risk profile of infrastructure projects. 
Against the above backdrop, a few pertinent questions need to be answered. 
• Do Indian banks' credit officers have the adequate expertise to evaluate and 
finance infrastructure projects ensuring safety of funds? 
• Does the infrastructure appraisal process provide the mechanism to identify and 
measure the inherent risks with due diligence? 
The absence of straightforward answers to these questions is itself quite disconcerting. 
Obviously, Indian bankers are still on a learning curve in understanding the mechanics 
of infrastructure financing. For that matter, the project promoters, policy makers and 
regulators are in the same boat. Evidently, the lack of expertise exhibits evaluator's 
poor confidence level, and in the process bankers may actually be impeding 
infrastructure growth. The dearth of mechanism to measure risk and technical expertise 
to evaluate infrastructure calls for a fresh look at the way projects are being appraised 
by the bankers. Most of the investments in infrastructure are structured as project 
financing, which is distinctly different from traditional corporate financing both in 
terms of its structure and risk sharing aspects. Apparently, the process of corporate 
appraisal, which is primarily based on the strength of the promoter, financial viability 
of the project and the security safeguard, is not sufficient to capture the entire 
intricacies involved in evaluating financing infrastructure. 
The present research focuses on elaborating and describing the contractual, legal and 
structural issues in the appraisal of infrastructure projects particularly in the road and 
the power sectors, from the perspective of Indian banks. Thereafter, the researcher 
examines the credit rating mechanism that banks use for assessment of risk and 
statistically analyses the attitude of credit officers towards relative importance of risk 
variables under each factor used in credit scoring. This is done by testing two 
hypotheses, one on appraisal criteria and the other on structure. The rating mechanism 
of banks is further evaluated by studying rating migration over a five-year period by the 
creation of a Transition Matrix. The research finally lays down a framework for project 
appraisal and risk measurement, which the Indian banks can use while determining the 
viability and bankability of projects. The focus on rating mechanism will be critical as 
Indian banks move from Standardized approach to Foundation Internal Rating based 
approach as required by Basle II implementation. 
The study includes collection of data from 26 public sector banks, 6 other scheduled 
commercial banks including private banks and 5 financial institutions and central 
banking institutions like the Reserve Bank of India and the National Bank for 
Agriculture and Rural Development (NABARD). Further, a sample of 70 credit officers 
was drawn from the above sample for the attitude survey. 
For the purpose of creating a transition matrix, 48 projects which had achieved 
financial closure and where banks in the sample had rated and financed using CRISIL 
RAM model were selected. The rating migration was noted from 2004 to 2008 for each 
year. Some of the projects had reached the stage of commencement of operations 
during this period. 
Two case studies are discussed in the report, which adequately capture the procedure' 
and critical isoues for appraising projects in road and power sectors. One case is on 
Road project (Bharatpur-Mahua Toll Road) and the other is on power sector (Southern 
Energy Limited). It was observed that there are significant differences in critical issues 
across both the sectors. However, the dilemma is that when risk assessment is done 
through a credit scoring model, it is done on the same factors and the sub-variables 
across both the sectors. Many a time managers tend to give scores based on their 
individual perceptions rather than on objective assessment. Therefore, using the same 
factors and dividing them into sub-variables, based on descriptive research, an attitude 
survey was conducted on the appraising officers with the help of a structured 
questionnaire. 
As both the null hypotheses are rejected in the research, it can be inferred that for 
appraisal and risk identification, the issues involved in each of the sectors are 
significantly different, except for promoter's evaluation. It is obvious that each project 
and each sector is unique in itself. Each sub-sector of the infrastructure is inherently 
unique in terms of its their administrative and organizational structures, the regulatory 
framework governing their operafions, the level of technologies used, and the degree of 
commercialization. This being the reality, then it can naturally be inferred that if banks 
are using the same credit scoring model across all sectors, it will lead to inappropriate 
assessment of risk rating which will result in inappropriate pricing decision, because 
the attitude of credit officers towards factors of appraisal is (statistically) significantly 
different from sector to sector. Therefore, in infrastructure projects, where it is inferred 
that each project in each sector is unique, bankers need a unique credit rating 
mechanism, based on specific guidelines for each sector. In the transition matrix, the 
rating grades show enough granularity and stability in the investment grades whereas 
the probability of default increases in the sub-investment grades. The high percentage 
of upward migration in 'BBB' rating grades suggest that banks are conservative in 
rating infrastructure loans till the time the project starts earning revenues. However, if a 
sector specific rating mechanism, along with the effect of rislc mitigants, is used, it may 
have an effect on rating of loans and subsequently pricing. Therefore, the researcher 
suggests a unique appraisal format for infrastructure projects. This appraisal format, as 
it takes the score of risk mitigants and their appropriate hair cuts into account, the 
selected sub-variables being based on primary data, is expected to improve on the 
existing risk assessment model. However quantitative validation on bank's data needs 
to be carried out. 
The report is organized into seven chapters. The need for developing infrastructure for 
an emerging economy like India, the challenges before it and the need for bank finance 
have been examined in the first chapter. The second chapter defines the key concepts, 
reviews the research literature and identifies the gaps in research. The third chapter 
studies the banks' project appraisal practices and risk measurement tools. Concepts and 
Research methodology are discussed in Chapter Four. The fifth chapter shows the 
application of these practices in the road and power sectors. This chapter also discusses 
the two case studies developed for crystallizing these practices in the road and power 
sectors. Results of the survey, statistical analysis and interpretations are discussed in 
chapter six. Based on descriptive and statistical research, recommendations and 
suggestions are given in chapter seven. Suggestions are also offered on the generic 
issues and organizational preparedness to improve bank financing of the infrastructure. 
The role of social sciences to study the future developments in banking, and, 
infrastructure finance in particular, has been well acknowledged by senior bankers. 
Infrastructure development will launch India on an ascending trajectory to become a 
superpower. Post-financial meltdown, there is bound to be a tremendous thrust for 
infrastructure development as investment in infrastructure may be counter cyclical and 
recession proof The research on project appraisal and risk measurement in 
infrastructure financing by the Indian banks was therefore undertaken keeping in view 
the larger cause, and the bankers as catalyst agents have been given a clear mandate to 
fuel this growth. Towards this end, the present study attempts to strengthen the efforts 
of banks to step up the credit flow to the ever-expanding infrastructure sector. 
Is the mechanism to identify and measure risks with due diligence in the appraisal 
process in place? 
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Chapter 1 
INFRASTRUCTURE DEVELOPMENT AND FINANCING 
1.1 Introduction 
This chapter discusses the role of infrastructure in the growth and development of India and 
the need for massive investments in this sector. In the light of gaps in financing, identified in 
this chapter, the need for the government to commercialize infrastructure services and the 
methods employed for the same are highlighted. As the investments required are of high 
magnitude, the role of commercial banks in financing infrastructure and the constraints faced 
by them are noted. In the light of such constraints, the researcher then indicates the need for a 
review of the existing system of appraisal and risk measurement of infrastructure projects by 
Indian banks. 
1.2. Definitions of Infrastructure 
Infrastructure is an umbrella term for many activities referred to as "social overhead capital" 
by economists such as Paul Rosenstein-Rodan, Ragan Nurkse and Albert Hirschman. Neither 
is the term precisely described, nor does it encompass activities that share technical features 
(such as economies of scale, etc.) and economic features (such as spill-over effects, etc) 
(Raghuraman, G, 1999). As per the India Infrastructure Report, 1996, Infrastructure is 
generally defined as "the physical frameworli of facilities through which goods and 
services are provided to the public". Its linkage to the economy is multiple and complex 
because infrastructure directly affects production and consumption, creates negative and 
positive spill-over effects (externalities) and involves large flow of expenditure. The physical 
infrastructure covers a wide spectrum of services like transportation, power generation, 
fransmission and distribution, telecommunications, port-handling facilities, water supply, 
sewage disposal, urban mass transport systems and other urban infrastructure and irrigation. 
Social or service infrastructure includes medical, educational and other primary services. But, 
this research focuses only on the issues of financing of the key physical infrastructure 
services by conunercial banks. 
The Reserve Bank of India (RBI) in its circular dated November 30, 2007 (DBOD no. 
BP.BC.52/21.04.048/2007-08) has defined Infrastructure as "Developing or developing and 
operating or developing, operating and maintaining an infrastructure facility in Energy, 
Logistics and Transportation, Telecom, Urban and Industrial Infrastructure, Agro Processing, 
Construction for storage of Agro Products, Schools and Hospitals, Pipelines for Oil, 
Petroleum and Gas, Water and Sanitation." As per the World Bank, Infrastructure can 
deliver major benefits in promoting economic growth, poverty alleviation and environmental 
sustainability but only when it provides services that respond to effective demand and does so 
efficiently (World Development Report, World Bank, 1994). 
Infi-astructure contributes to economic development both by increasing productivity and 
by providing amenities which enhance the quality of life of the citizens. The services 
provided lead to growth in production in several ways: 
• Infrastructure services are intermediate inputs to production, and, any reduction in these 
input costs raises the profitability of production, thus permitting higher levels of output, 
income and employment. 
• They raise the productivity of other factors, including labour and capital. Infrastructure 
is, therefore, often described as an "unpaid factor of production", since its availability 
leads to higher returns obtainable from other capital and labour. 
Each sub-sector of the infrastructure is inherently unique in terms of its administrative 
and organizational structure, the regulatory framework governing its operations, the level of 
technology and the degree of commercialization. In addition, while some services, such as 
telecommunications, can be provided on a strictly commercial basis, others, like roads, are 
expected to be fully provided by the State or at least partly subsidized. 
Infrastructure projects can be classified vis-a-vis their characteristics and the nature of 
their users as: 
• Open Access Projects are those from which people cannot be easily excluded, such as 
water supply and intra-city flyovers. 
• Linuted Access Projects are those that can be provided on the basis of a person's ability 
to pay for them. Exclusion of categories of people who are unable to pay for such 
services would usually be feasible through the provision of alternate facilities. 
1.3. Impact on Growth and Development 
The availability of adequate infrastructure facilities is imperative for the overall economic 
development of a country. Infrastructure adequacy helps determine success in diversifying 
production, expanding trade, coping with population growth, reducing poverty levels and 
improving environmental conditions. 
In recent years, much research has been undertaken to estimating the productivity of 
infrastructure investments. Many studies, examining the link between aggregate 
infrastructure spending and Gross Domestic Product (GDP) growth, show very high returns 
in time-series analyses. However, the causality - does infrastructure investment cause 
growth or does growth cause infrastructure investment? - has not been fully established. A 
strong association nevertheless exists between the availability of certain services -
telecommunications (in particular), power, paved roads, and access to safe water - and per 
capita GDP. 
Research indicates that while total infrastructure stocks increase by 1 per cent with each 1 
per cent increment in per capita GDP, household access to safe water increases by 0.3 per 
cent, paved roads by 0.8 per cent, power by 1.5 per cent and telecommunications by 1.7 per 
cent. (World Bank, 1994). 
Typically, as incomes rise, the composition of infrastructure changes significantly. For 
low-income countries, basic infrastructure development is more important, which includes: 
water, irrigation, and (to a lesser extent) transportation. As economies mature, the basic 
consumption demands for water are mostly met; the share of agriculture in the economy 
generally shrinks; and more transport infrastructure is provided. On the other hand, in high-
income countries the demand for power and telecommunications is much greater. 
Production and Investment: The most productive activities in industry, agriculture and 
services directly use electricity, telecommunications, water and transport as intermediate 
inputs. Even in the informal sector, infrastructure would be a major share of business 
expenses. A measurable benefit of investment in infrastructure is the reduced cost to the 
users of each service unit consumed. This benefit is greater when the volume of service is 
characterized by economies of scale. 
If enterprises are unable to realize the benefit of efficient generation of infrastructure 
services, they are forced to seek higher-cost alternatives that may have unfavorable impacts 
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on profits and production levels. Unreliability (erratic water pressure, call interruptions, etc) 
and lack of access to infrastructure services leads to underutilization of the existing 
productive capacity and constrains short-run productive efficiency and output growth. Users 
are forced to invest in alternative sources such as captive power plants and tube wells, 
thereby raising capital costs. This has ripple effects, creating bottlenecks and slack capacity 
utilization in other sectors of the economy. Problems like under-maintenance of facilities and 
poor service quality shift the burden of infrastructure provision and increase the overall costs 
leading to outcomes which are not the most economically efficient. 
Infrastructure is central to the basic patterns of demand and supply, and to the economy's 
ability to respond to changes in prices or endowments of other resources. The expansion of 
service, high-technology and financial sectors relative to manufacturing industries increases 
the demand for telecommunications; but these factors decrease the relative requirements for 
industrial waste disposal and transportation of manufacturing inputs and outputs. 
The recent Government of India (Gol) policy initiatives have served to open up the 
nation's economy and achieve a higher degree of integration with the world economy. A 
focused effort is underway to render Indian firms globally competitive, ease the barriers of 
entry and provide an impetus to exports. In order to attain these goals, India requires to 
rapidly demonstrate its competitive advantage in terms of a deep domestic market with 
purchasing power, affordable levels of wages, labour productivity, natural resources, and 
most importantly, infrastructure availability. It is, therefore, essential to accelerate 
investment in this sector. 
Against this background, it is obvious that the size of investments and the managerial 
efforts needed to handle them effectively will be enormous. The manner in which these 
investments are selected, designed, fijnded, implemented and finally operated would have a 
critical impact on the quality of the services and have major macro-economic implications for 
the country. It is, therefore, appropriate to look at the past experiences around the world and 
draw lessons that can help improve the quality and cost-effectiveness of such investments. 
1.4. Historical Perspective 
However, it is of interest to note that the public sector was not always so dominant in 
infrastructure provision. During the 19"' Century, a good deal of investment was made by the 
private sector. In some sense, we are coming back full circle after a hundred years! 
In most countries, during the 19"" Century, railway, canal, road, gas, power and water 
systems were initially privately owned, operated and funded. But with time, more and more 
infrastructure companies were regulated or nationalized. This pattern varied substantially 
across and within countries and sectors. In several cases, nationalized companies were re-
privatized due to fiscal constraints - although usually only briefly. Almost all the railroads in 
the United States and Latin America were built in the 19"^  Century by private investors. 
International capital markets worked well at that time and a good deal of financing was done 
through the sale of railway and other infrastructure bonds in London - the most vibrant 
capital market of the time. Associated land concessions and other lucrative rights were also 
common as a means of financing these investments. 
Pressures to establish some kind of regulatory mechanism arose soon after the 
establishment of a new infrastructure network. Rail, gas and water networks all emerged 
during the first decades of the 19"' century in Britain. The moves to limit wasteful 
competition regarding water and gas distribution by establishing monopoly franchises were 
started around 1820. Rent regulation came into existence with Gladstone's Railway Act, 
1844, followed by dividend limitations - to 10 per cent - for gas and water companies under 
the 1847 Gas Works and Water Works Acts. Similarly, limits on prices or returns were 
introduced in Toronto (Canada) for town gas, and, in some States of the US railroad statutes 
were introduced around the middle of the 19"' Century. 
With the outbreak of World War I, many infrastructure firms were subject to some type of 
utility regulation or state ownership. There were also many bond failures, arising either from 
the failures of the infrastructure companies themselves or because of the war and other 
dislocations. The War and economic depression of 1929 gave another boost to 
nationalization and stricter regulatory controls, which flirther increased during the 1940s 
(World War II) and 1950s (Post War). Disenchantment with the performance of regulated or 
nationalized firms led again to the deregulation and privatization in many countries during 
the decade of the 1970s onwards. 
Private provision of infrastructure inevitably requires strong and transparent regulation. 
Given the typical lack of competition in supply, prices need to be regulated in the interest of 
protecting the consumers. Similarly, because of the non-tradable nature of infrastructure 
services, there is no direct link with exchange rate changes; hence, foreign investors face 
exchange rate risk and expect some predictability in tariff setting. Service providers face 
commercial risk in terms of unpredictability of demand and other risks arising from 
regulatory framework itself. Thus, private enterprise entails considerable complexity giving 
rise to significant increase in transaction costs for all parties involved. This has itself 
inhibited private players entering into the arena of infrastructure enterprise in a big way. 
1.5. Commercialization of Infrastructure Services 
A wave of privatization and deregulation has been sweeping infrastructure sectors around the 
planet. These bold new approaches promise improved efficiency and service quality. But the 
world had seen waves of private participation in infrastructure before, only to see reversion to 
state solutions. As observed in the previous paragraphs, the new wave began in the 1970s 
when the US started deregulating natural gas, power and airlines. During the 1980s, Chile, 
New Zealand and the UK implemented far-reaching deregulation and privatization of almost 
all infrastructure sectors. Since the late 1980s, at least 145 companies in 30 countries have 
been privatized and at least 146 new projects in 34 countries with significant private 
participation were initiated in the power sector alone. Many more initiatives have been 
undertaken in sectors where privatization is easier, such as waste management, airlines and 
surface transport services. Currently, more than a 1000 new private infrastructure projects 
are under consideration worldwide. 
In many OECD and Latin American countries, the current flurry of privatization of the 
existing facilities is driven by disenchantment with the efficacy of state solutions, precarious 
government finances and political ideologies. Private provision of new facilities is also being 
pursued in developing countries where fiscal revenues are a low share of GDP, most notably 
in East Asia. The other key driver is technological change, which has always influenced the 
degree of competition. 
While the specific motivations and circumstances vary from country to country and 
within cotmtries by sectors, there are five basic pragmatic and non-ideology-related factors 
leading countries across the world to consider enhanced commercialization of infrastructure 
provisions (India Infrastructure Report, 1996). 
1.5.1 Massive Investment Needs: Developing countries have to make massive investments 
of financial, human and managerial resources in infrastructure. Estimates vary substantially 
depending on definitions, methodology and source of information as well as assumptions of 
what needs can and should reasonably be met; hence, it may be useful to look at some 
illustrative numbers. A recent World Bank study has estimated that developing countries as a 
whole invest about $200 billion per year in physical infrastructure facilities. This is about 4 
per cent of their GDP. Roughly, four-fifths of this, or about $160 billion, is financed through 
domestic public resources, about one-sixth or about $25 billion through international 
development assistance and the remaining $15 billion through private capital. The private 
sector's share while still small is fast rising in many countries and sectors. Table 1.1 gives the 
national analysis of Project Finance Bank Loans for Asia Pacific Region, most of which is in 
the infrastructure sector. 
Table 1.1: Nation-wise Analysis of Project Finance 
Bank Loans for Asia-Paciflc Region during 2006-08 
{US$ billions) 
Country 
Australia 
China 
India 
Indonesia 
Japan 
Laos 
Macau 
Malaysia 
New Caledonia 
New Zealand 
Pakistan 
Papua New Guinea 
Philippines 
Singapore 
South Korea 
Taiwan 
Thailand 
Total 
Proceeds in 2008* 
2.076 
-
1.075 
0.310 
0.524 
1.023 
-
-
-
-
-
-
-
0.318 
0.984 
0.216 
0.105 
6.695** 
Proceeds in 2007 
10.496 
2.787 
1.187 
1.185 
3.720 
0.140 
0.397 
1.642 
0.347 
0.232 
0.350 
0.025 
0.048 
0.400 
6.341 
4.969 
2.009 
36.275 
Proceeds in 2006 
3.614 
3.755 
0.122 
2.199 
1.629 
-
-
0.066 
-
0.194 
0.024 
-
0.201 
0.096 
2.732 
0.076 
1.170 
16.275 
Source: Thomson Financial Project Finance Review, *January 1,2008 to June 30, 2008. 
The future investment needs are expected to be much higher than those reflected in the 
table above, because of the demand created by economic growth, rising population, rapid 
urbanization as well as the need to reconstruct some economies and make up for lack of 
adequate investment in others in the recent past. This is particularly true for the East Asia 
Region whose sharply-increased investment needs is driven by its very high economic growth 
rate. The need for investment in infrastructure rises exponentially with the economic growth 
rate. The World Bank estimates that East Asian economies have steadily increased 
infrastructure investment in absolute terms and as a proportion of GDP. Total investments 
rose from 3.6 per cent in the 1970s to about 4.6 per cent in the 1980s and to 5.0 to 5.5 per 
cent of GDP in 2008. As per estimates, the government aims at increasing it to 9% of GDP to 
sustain the growth rate of 9 to 10%. These estimates cover investments in sectors such as 
power, telecommunications, transport, water and sanitation, roads and railways. Since 
infrastructure is extremely capital intensive; the only choice is to go for increasing 
commercialization. 
1.5.2 Managerial Constraints in the Public Sector: While there are well-performing pubic 
utilities in some countries, the quantity, quality, and cost-effectiveness of infrastructure 
services overall have not kept pace with the needs of either the general public or the business 
community in most cotintries. The public sector is unable to keep up with the myriad 
decisions and managerial challenges associated with the acceleration of investments at a time 
when the infrastructure business is becoming more complex. 
Efficiency of investment has assumed new importance in the context of fiscal stringency. 
There is greater demand for accountability in public expenditures. When infrastructure 
facilities are developed by the State or State agencies, there is typically little connection 
between the cost of funds and the returns on the investment. Consequently, there is little 
accountability. Often, public sector entities are not good at responding to consumer needs 
owing to rigidities in their management structures, the necessity to follow government-set 
rules and regulations, and inappropriate incentive structures. Thus a need has arisen for 
commercialization and privatization of infrastructure in order to inject greater efficiency. 
1.5.3 Changes in Technology. Changes in technology, particularly in telecommunications, 
computer and information technology and electronics now make it easier to charge for 
marginal usage of services. For example, in telecommunications, it is possible for different 
service providers to be linked through the same network to the ultimate consumer. 
Computerization allows the consumer to be charged on a marginal usage basis and each 
provider to be given revenues according to different use by different subscribers. Smart cards, 
electronic billing, etc., are making it possible to potentially charge for road usage on a 
marginal use basis v/ithout the disruption caused to traffic by toll booths. In the case of 
power too, it is now increasingly feasible for different service providers to have access to the 
same consumer over the same network according to the consumer's choice. Computerization 
also enables power pricing to be much more sophisticated so that differential prices can be 
charged at different times of the day or according to the rate and type of consumers. It is also 
becoming possible to exclude those who do not pay without excessive disruption. The need 
for regulation is also reduced to the extent that more competition becomes possible. 
Technology changes have also made it possible to unbundle infrastructure services. 
Today, different telecommunication services, such as international, domestic-long distance, 
local services, and other value-based services, can be provided by different firms. In power, 
it is now quite easy to separate generators from transmission providers and distributors. In 
general, greater opportunity for unbundling of services enables the increasing introduction of 
competition and therefore the possibility of participation by the private sector. 
1.5.4 Globalizatioii: Many surveys of trans-national corporations have indicated that the 
quality and cost of infrastructure is one of the primary considerations in their decisions as to 
where new investments should be located. In order to compete for Foreign Direct Investment 
(FDl), to facilitate exports, and more generally to improve their competitiveness, almost all 
East Asian countries recognize an urgent need to improve the quality and variety of 
infrastructure services. Many countries see greater involvement of the private sector within a 
competitive environment as a tool to improve efficiency - both of investments and operations 
- since private companies are seen to be better at assessing market needs and managing risks. 
In political economy terms, privately provided services are also seen as better able to charge 
market prices. Elimination of subsidies would in turn moderate growth in demand, as well as 
reduce investment needs and consumption subsidies. 
Adequate quantity and reliability of infrastructure are the key factors in the ability of 
countries to compete in international trade. Infact, globalization of world trade has arisen not 
only from the liberalization of trade policies but also from major advances in communication, 
transport and storage technologies. These advances centre on managing logistics - the 
combination of purchasing, producing, and marketing functions - to achieve cost savings in 
investing and working capital and responding more rapidly to customer demand. 
The exigencies of modem logistics management in developed industrial countries pose 
similar requirements on developing countries wishing to compete in these markets. Global 
sourcing has created interwoven networks of international trading and industrial relations, in 
which businesses in several countries produce different components of the same final 
product. The ability of developing countries to provide the transport and communications 
services essential for modem logistics management will increasingly determine their ability 
to compete for export markets and FDI. 
In India, the freight rates of container traffic and transit duration through ports exceed 
those of Asian competitors by large margins, which seriously constrain the country's export 
promotion goals. The main reason for this poor performance lies in excessive regulation of 
trade and transport, administrative practices and inefficient management by public transport 
entities. The evidence of trade performance indicates that dysfunctional regulatory and 
administrative practices which reduce quality and reliability of trade and transport services 
can be a serious impediment to growth of international trade, even if the physical 
infrastructure is otherwise good. However, structural reforms of the policy and institutional 
environment of trade and transport cannot be a substitute for the minimal transport and 
communications infrastructure needed to compete in export markets. 
1.5.5 New Dynamism in World Capital Markets: Before Worid War I, most governments 
typically did not have adequate resources for undertaking infrastructure activities. Taxes 
were low, collection abilities were limited and government collection was inhibited by lack of 
transport and communication facilities. At the same time, capital markets functioned 
relatively well, particularly in the UK and other European countries. However, the first 50 
years of the 20'*' century were punctuated by a number of political and economic dislocations. 
The First Worid War, the Russian Revolution and ensuing Soviet default on Russia's foreign 
debt, the Wall Street Crash of 1929, the resultant Great Depression in the capitalist world, the 
bond failures of the 1930s and the Second World War, all occurred in rapid succession within 
a period of about 30 years. One significant consequence of these dislocations was the 
collapse of the global capital market which had otherwise developed well in the latter part of 
the 19"' Century and the first decade of the 20"" Century. Similarly, the exchange rate regimes 
also became restrictive, thereby imparting considerable rigidity to the settlement of 
international payments. When World War II ended, capital markets in most countries except 
in the US were not functioning well. Consequently, there was little choice but for the public 
sector to provide the required infrastructure investments throughout most of the second half 
of the 20"' Century. International movements of capital were mediated through institutions 
such as the World Bank and private international banks. 
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However, the present decade has seen the re-emergence of both domestic and global 
capital markets which can be accessed relatively easily by private firms, institutions and 
governments. Thus, the private sector has now access to various types of resources needed 
for infrastructure investment. Finally, the problem of adequate access to these services by the 
poor, and, consequently, the potential of cross-subsidies has become a reality. Whereas it is 
clear that there must be a greater degree of private participation in the provision of 
infrastructure, the government will always retain a critical role both in direct provision in 
areas not amenable to appropriate financing and user charges, and in regulation in other 
sectors. Moreover, the government's role in providing subsidies where necessary will also 
remain. Thus, what is necessary is a transparent framework which promotes synergistic 
firmness of public-private partnership in infrastructure provision. Apart from this, social 
dimensions like impact on environment, povert>', health, etc., have also to be assessed and 
addressed. 
1.6. Public-Private Partnerships (PPP) 
In the light of commercialization of infrastructure services, the private sector's increasing 
interest on a commercial basis is only a recent phenomenon, which has emerged in the last 
five to ten years. Most infrastructure services have some elements of public good in them, in 
the sense that they are generally publicly available and also exhibit significant positive 
externalities. To take the simplest example, public lighting by one citizen has no effect on 
the consumption by another. It is also difficult to exclude anyone from the benefit, and hence 
to charge for it from those who do benefit. The only way in which such exclusion is possible 
is to restrict entry into the areas where public lighting is provided, but this is neither 
practically feasible nor desirable. As a consequence, public lighting is characteristically 
provided by public authorities and is generally financed by some form of tax revenues. 
However, in the case of roads, there is greater possibility of pricing and exclusion. The usage 
of the road by one consumer does not affect the usage by another until a point of congestion 
is reached. It is only after the road becomes congested that the use of the same road by an 
additional consumer imposes costs on all others already on the road. Thus, there is some 
rationale for charging for road usage in order to avoid congestion. In most roads, it is 
difficult to limit access to only those paying a certain price, Moreover, the use value of a 
road is enhanced by its connectivity. Attempts to price access to most roads would result in a 
decline in their use and value. Thus, generally, it is only certain long-distance highways 
which are built for exclusive use by those who pay for their use. Other examples like 
transportation, power, water, telecommunications and irrigation may be taken to show that 
different segments of infrastructure have different degrees of the characteristically public and 
private good in their provision. 
In the case of most infrastructure services, it is difficult to price them fully to cover all 
costs. Consequently, it has traditionally been difficult for the private sector to participate in 
the provision of these services. The greater the element of public good and the difficulty of 
exclusion and pricing a service, the higher is the likelihood that the service would be 
provided by the public sector and financed by some form of tax revenues. 
Also, infrastructure provision usually involves high up-front costs and long pay-back 
periods. Investments tend to be typically bulky and lumpy. This has two implications. First, 
the investor has to have large initial capital. Second, in view of the long pay-back period, he 
has to be capable of obtaining matching long-term finance. This has traditionally made it 
difficult for private firms to enter the sector since it neither has adequate access to such large-
scale finance, nor does it find it feasible to raise long-term resources in the capital market. 
Moreover, since infrastructure sectors have to be heavily regulated because of their monopoly 
characteristics, there is high risk attached to such investments due to uncertainties involved in 
regulation and pricing. 
Finally, there is also the issue of social welfare and externalities. Minimum supply of 
water, power, sanitation and sewage, and access to transport are all regarded as public 
services that should be available to all citizens. This is exactly why Public-Private 
Partnerships have been forged for the development of Infrastructure Services. 
Infrastructure projects are generally conceived and implemented on the basis of a 
meaningful partnership between the public (which includes the governments) and the private 
sectors. Though the degree of public involvement varies, depending upon the nature and 
requirements of individual projects, it is essential that the government or its department 
concerned should take proactive steps in building up a partnership with private project 
sponsors. In many countries, public services constitute state monopolies or are otherwise 
subject to special regulation by the government. Where that is the case, the provision of a 
public service by a private entity typically requires an act of authorization by the appropriate 
state body. Different expressions are used to define such acts of authorization. The 
commonly used expressions include terms such as 'concession', 'franchise', or 'licence'. 
This research uses the word 'concession' to refer generally to the right given to the Project 
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Company or consortium to construct and operate or only to operate the public infrastructure 
facility and to charge for its use or for the services it renders (generates). 
1.6.1 Approaches to Private Participation: Though there seems to be a consensus among 
public policy makers and a growing realization for the need for increased public-private 
participation in infrastructure projects, the issues regarding the approach to be followed for 
involvement of the private sector remains unresolved. Clearly, there cannot be any single 
scheme or one-rule-fit-all formula to suit different needs and circumstances. Whatever the 
approach followed, it will necessarily stem from political commitments and/or pressures, the 
transition path to be pursued, institutional capabilities, competitive policies, governmental 
intervention, sector specific features, etc. Based on experimentation over a period of time, 
countries are pursuing their public-private participation initiative under a variety of schemes. 
The paragraphs below discuss the following three main variants: (/) public ownership and 
operation, (JJ) public ownership and private operation, and {Hi) private ownership and 
operation. The appropriateness of a particular variant for a given type of infrastructure is a 
matter to be considered by the government in view of the national needs and an assessment of 
the most efficient way in which the particular type of infrastructure may be developed and 
operated. In a particular sector more than one option may be used, so these options are not 
mutually exclusive. 
1.6.1.1 Public Ownership and Operation: The traditional mode of infrastructure provision, 
with the government being both the owner and the operator of the infrastructure, offered 
limited or no scope for private sector participation. However, some countries have devised 
mechanisms for attracting direct private financing or for facilitating the operation of public 
infrastructure under commercial principles. One way that a government can achieve the 
desired objective is by establishing a separate legal entity, such as a joint stock company, 
controlled by the government but managed as an independent commercial enterprise, subject 
to the same rules and business principles that apply to private companies. Some countries 
have a well-established tradition in operating national infrastructure through these types of 
companies. Opening the capital of such companies to private investment, or making use of 
such a company's ability to issue bonds or other security may create an opportunity for 
attracting private investment in infrastructure. Some of these companies have been used as a 
Special Purpose Vehicle (SPV) for raising private funds for infrastructure investment via the 
project finance mode. In the Indian context, this model is being widely followed in railways, 
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irrigation projects, power and road finance, etc. The Konkan Railway Corporation Ltd. could 
be cited as a specific example. 
Another form of involving private participation in publicly-owned and operated 
infrastructure may be through the negotiation of service contracts whereby the public 
operator contracts out specific operations and maintenance activities to the private sector. 
The host government may also entrust a broad range of operations and maintenance activities 
to a private entity acting on behalf of the relevant public authority. Under this arrangement, 
which is sometimes referred to as a 'management contract', the private operator's 
compensation may be linked to his performance, often through a profit-sharing mechanism, 
although compensation on the basis of a fixed fee may also be used, particularly where the 
parties find it difficult to establish mutually acceptable mechanisms to assess the operator's 
performance. 
1.6.1.2 Public Ownership and Private Operation: There are various ways in which the entire 
operation of the public infrastructure may be transferred to private entities. One of the 
possibilities is to give the private entity, usually for a certain period, the right to use a given 
infi^structure, to supply the relevant services and to collect the revenue generated by that 
activity. Such infrastructure may already be in existence, or may have been especially built 
by the private entity concerned. This combination of public ownership and private operation 
has the essential features of arrangements, which in some legal systems may be referred to as 
'public works concession's' or 'public services concessions'. 
Another form of private participation in infrastructure is where a private entity is selected 
by the host government to operate a facility which has been built by or on behalf of the 
government, or whose construction has been financed with public fimds, Under such an 
arrangement, the operator assumes the responsibility of operating and maintaining the 
infi-astructure and he is granted the right to charge for the services he provides. In such a case, 
the operator is responsible for paying to the government a portion of the revenue generated 
by the infrastructure, which is used by the government to amortize the construction cost. 
Such arrangements are referred to in some legal systems as 'lease'. 
1.6.1.3 Private Ownership and Operation: Under the third option, the private entity not only 
operates the infrastructure, but also owns the assets related to it. Here, too, there may be 
substantial differences in the treatment of projects under national laws, for instance, whether 
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the government retains the right to reclaim the title to the infrastructure or to assume the 
responsibility for its operation and so on. 
Where the infrastructure is operated pursuant to a governmental licence, private 
ownership of physical assets (e.g. telecommunication network) is often separable from the 
licence to provide the service to the public (e.g. long-distance telephone services). In such 
cases, the licence can be withdrawn by the government under certain circumstances. Thus, 
private ownership of the infrastructure may not necessarily entail an indefinite right to 
provide the service. 
While the above three modes can be considered as broad approaches to the private 
participation in infrastructure, in terms of the actual strategies that are being pursued worid 
over, these can assume any of the following arrangements. 
1.6.1.3.1 Build-Operate-Transfer (BOT): Under this approach, promoters under a well-
structured agreement with the government for concessions, build, operate and maintain the 
infrastructure facility. During the life of the concession, promoters collect fees from the users 
towards the project cost, debt servicing and its operation. At the end of the concession period, 
the infrastructure asset is transferred back to the government or to the public authority. This 
approach is often adopted in the development of highways and ports. For example, Madhya 
Pradesh Tolls Ltd - a joint venture company of Infrastructure Leasing and Financial Services 
Ltd and the Madhya Pradesh State Industrial Development Corporation - operates a road 
project under this approach. 
1.6.1.3.2 Build-Own-Operate (BOO): This is on the lines of BOT except that the 
infrastructure asset is never transferred to the government. This approach has been adopted 
around the world for building power plants, telecom projects and wastewater treatment plants. 
1.6.1.3.3 Build-Own-Operate-Transfer (BOOT): This is also on the lines of BOT. After the 
negotiated period of time, the infrastructure asset is transferred to the government or to the 
private operator. This approach has been used for the development of highways and ports. 
The proposed Rs. 4,800 crore Elevated Light Rail Transit System (ELRTS) in Bangalore is to 
be run on BOOT basis over a 30-year concession period, 
1.6.1.3.4. Build-Operate-Lease-Transfer (BOLT): The "Own Your Wagon" scheme run by 
Indian Railways is a variant of BOLT under which a set of wagons, purchased by private 
parties, is leased to Railways on fixed rentals. 
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1.6.1.3.5 Lease-Develop-Operate (LDO): Under this approach, the government/public sector 
retains ownership of an existing infrastructure facility and receives payments in terms of a 
lease agreement with the private promoter. This approach has been followed in the 
development of airport facilities. 
1.6.1.3.6 Rehabilitate-Operate-Transfer (ROT): Under this approach, the governments/local 
bodies allow private promoters to rehabilitate and operate a facility during a concession 
period, after which it is transferred back to governments/local bodies. This approach is 
followed in urban water and sewage systems. 
1.6.1.3.7 Management contract: Private promoters assume the responsibility for a full range 
of investment, operation and maintenance functions with the authority to make day-to-day 
management decisions under a profit-sharing or fixed-fee arrangement. 
1.6.1.3.8 Service contract: This approach is more narrowly focused than the management 
contract. In this approach, the private promoter performs a particular operational or 
maintenance function for a fee over a specified period of time. Recently, the Chennai 
Municipal Corporation has engaged a Singapore-based company to clear the garbage in the 
city. The fee has been fixed based on 'a ton' of garbage removed by the company. It is 
reported that the per ton garbage removal charges agreed upon is far less as compared to the 
expenditure that the Cheimai Corporation was incurring on the salaries of their workers and 
on other overheads. 
Now, it is important to look into the investments required in the infrastructure sector. 
1.7. Investments in Infrastructure Sector 
India's economic performance in the past few years, particularly in the last three years, has 
been commendable. However, in the light of the global meltdown, the twin bane of high 
interest rates and escalating input costs has begun to slow down the infrastructure 
development and fewer project proposals are coming up for finance sanctions. In the 
economic survey, the government estimated that the investment in physical infrastructure 
alone during the Eleventh Five-Year Plan would be Rs 20,02,000 crore (or $500 billion). This 
would require a debt of Rs 9, 96,000 crore. In 2008-09, the projected investment is more than 
Rs 3, 22,000 crore. Though investments in the pipeline are intact, signs of a demand 
slowdown, had affected fresh investment proposals. Though the Indian banks have sufficient 
fiinds to finance infrastructure, the availability of long-term funds remains an issue. Prices of 
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steel, bitumen and steel, which account for up to 40 per cent of construction costs in 
infrastructure projects, have escalated increasing the overall project cost. Moreover, there has 
been a 2-2.5 percentage point increase in interest rates from 9-9.5 per cent last year to 11.5-
12 per cent currently.However, lately towards the second quarter of 2009, a large nxunber of 
projects have achieved financial closure. In the first half of 2009, Rs. 1, 50, 000 crores worth 
of projects have achievd financial closure as compared to only Rs. 1, 25, 000 crores in the 
entire previous financial year. 
Most independent observers believe that the Indian economy has the potential to grow 
even now at around 8 per cent. A three-fold increase in infrastructure spending to $100 
billion (8% of GDP) by 2010 is needed for India to grow at a sustainable rate of 8-9% (Ahya 
and Sheth, 2005). But, this would not happen automatically unless creation and maintenance 
of infrastructure are paid special attention. To elaborate, the quality and capacity of Indian 
infrastructure is certainly a matter of concern to one and all. Infrastructure development 
requires huge resources. The Planning Commission has estimated that the investment in 
infrastructure will need to be of the order of about US$ 320 billion during the 11th Plan 
Period (Table 1.2) 
Table 1.2: Current Overall Targets for Infrastructure Investment 
Sector 
Civil Aviation 
Ports 
National Highways 
Railways 
Power 
Sub-total 
Residual Sector 
Total 
Investment(US $ Billion) 
9 
11 
49 
66 
130 
265 
55 
320 
Investment (INR Crores) 
40,000 
50, 000 
220,000 
300,000 
616,500 
1,226,500 
223, 500 
1,450,000 
Source: Approach Paper, 1 Ith Five Year Plan, Planning Commission, GOI, 2006-07. 
It may be noted here that, as per the D. Parikh Committee Report on Infrastructure 
Financing, May 2007, this target entails a gap of US$ 129 billion in terms of financing. Not 
all of this investment can come from public resources. Though there is consensus among 
public policy makers and a growing realization for the need of increased public-private 
Partnership in infrastructure projects, the issue regarding approach is still debated. Hence, 
avenues are being explored for increasing the investment in infrastructure through a 
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combination of public investment, public-private partnerships and occasionally, exclusive 
private investments, wherever feasible. 
Based on Table 1.1, Table 1.3 below illustrates the leading or lagging states in India with 
regard to infrastructure investment. 
Table 1.3: State -wise Distribution of Infrastructure Investment 
States 
l.Leadlng States 
Delhi 
Tamil Nadu 
Kerala 
Maharashtra 
Gujarat 
Punjab 
Kamataka 
Group Average 
2. Middle States 
Andhra Pradesh 
Himachal Pradesh 
Haryana 
Uttranchal 
West Bengal 
Jammu and Kashmir 
Rajasthan 
Group Average 
3. Lagging States 
Madhya Pradesh 
Assam 
Chhattisgarh 
Uttar Pradesh 
Orissa 
Jharkhand 
Bihar 
Group Average 
Source: "How Are the St 
Investment Climate 
3.1 
3.1 
2.8 
2.3 
2.4 
2.9 
2.7 
2.8 
2.3 
2.3 
2.5 
2.0 
1.2 
1.6 
2.0 
1.8 
1.5 
1.9 
1.4 
1.7 
1.0 
0.4 
U 
ales Doing ?", Indicus An 
Infrastructure 
Penetration 
3.7 
2.6 
2.5 
2.8 
2.3 
2.5 
2.4 
2.7 
2.1 
1.6 
2.0 
2.0 
2.0 
1.5 
1.3 
1.8 
1.2 
1.1 
1.1 
1.0 
0.8 
0.6 
0 
0.8 
alysis for the Confederatio 
Financial Sector 
Strength 
3.9 
2.4 
2.1 
3.5 
2.2 
2.2 
2.0 
2.6 
1.6 
1.8 
1.7 
1.4 
2.0 
1.8 
1.2 
1.6 
1.1 
1,1 
0.6 
0.6 
1.0 
1.0 
0.3 
0.9 
1 of Indian Industries, 2008 
Refer The Slate of India's Stales, in Kochar el al, 2006; p 39. 
1. 8. Investment by Commercial Banks in Infrastructure Sector 
The volume of flinds required for infrastructure development, as noted in the previous section, 
is massive. The desired quantum depends on the overall policy framework envisioned by the 
governments and other authorities. While there have been significant developments on the 
poUcy front in the form of fiscal incentives in the last five years (Annexure 1.1), the pace of 
implementation has not been encouraging. It should also be noted that infrastructure sector is 
highly regulated (Annexure 1.2) and involves complex and multi-level interfacing between 
the private investors and government agencies. This aspect is equally applicable with respect 
to securing commitment of bank credit for financing the private infrastructure projects. 
The Reserve Bank of India (RBI) in 1992 allowed, and has since then been encouraging, 
banks to have more exposure to financing infrastructure projects. The RBI has also relaxed 
individual and group exposure norms with regard to banks advancing capital for lending to 
infrastructure sector from 5 to 10 per cent for single and group borrowers respectively. As per 
the directives of RBI's Master Circular, dated Julyl, 2006, banks can also lend to Special 
Purpose Vehicles (SPVs) in the private sector, registered under the Companies Act, 1956, for 
directly undertaking infrastructure or other projects, which are financially viable. RBI has 
allowed the banks to use the take out financing mechanism to bridge the asset liability 
mismatches, issue long term bonds to fund infrastructure, invest in bonds issued by unrated 
SPVs of infrastructure companies, subject to a maximum ceiling of 10% of non SLR 
investments, keeping the promoters shares out of capital market exposure norms and allowing 
banks to fund promoters equity. Lately, RBI has also demarcated commercial real estate from 
non commercial real estate based on the source of repayment rather than collaterals. The RBI 
wants banks to step-in to fill up the positions vacated by the Development Financial 
Institutions (DFIs). This makes sense as the DFIs as a class has become extinct, except for a 
few remaining ones. The RBI's move is to gamer the surplus in the banking sector and 
utilize it for building infrastructure assets. 
While the Reserve Bank of India has taken the lead in encouraging banks to finance 
private infrastructure projects, some of the larger Indian banks, viz. State Bank of India (SBI), 
ICICI Bank, Bank of Baroda (BoB), Punjab National Bank (PNB), Industrial Development 
Bank of India (IDBI) and other financial institutions like Infrastructure Development Finance 
Corporation (IDFC) and India Infrastructure Finance Company Limited (IIFCL) have placed 
themselves in strategic positions with respect to their exposure to the infrastructure sector. 
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Furthermore, the RBI has also played a key role in the promotion of Infrastructure 
Development Finance Company Ltd by taking direct exposure to the Company in the form of 
equity (Rs.l50 crore) and subordinated debt (Rs.350 crore). Lately in 2009, through 
budgetary allocations, more than Rs. 10, 000 crore have been allocated to IIFCL to support 
infrastructure lending. IIFCL will offer take out financing to a tune of 60% of loans offered 
by commercial banks. 
Further, looking at the infrastructure development in India from the wider macro-
economic and socio-political perspectives, several challenges need to be addressed on top 
priority basis. The following are some of the factors which are hindrances in committing 
bank funds to this sector. 
• Political Will: Though more than a decade and a half have elapsed since the launch of 
the economic liberalization and reform process, quite often the 'vision' of the policy 
initiative and the 'mission' to convert that policy into tangible results got stunted due to 
lack of 'political will', Political expediencies and compulsions may inhibit the 'political 
will' to succeed, but in the long run what project companies, financiers and bankers look 
for is the status of political economy and the extent to which the political system is 
strong enough to commit itself to the cause of "development". Thus, it is the 'political 
will' to succeed which should drive the reform process, and, therefore, this issue needs 
utmost attention. 
• Sector-Specific Policies'. World over it has been recognized that it is very important to 
frame a long-term, well-considered, sustainable, and consistent policy regime for each of 
the infrastructure sectors, viz. power, telecom, transport, etc. The policies should be 
focused and comprehensive enough to cover all sub-groups. Needless to mention, the 
commercial aspects also should be kept in mind by giving broad contours of concessions 
and fiscal incentives. Further, keeping in mind the indispensability of foreign 
participants/investors, the policy must also be predictable and fair to everyone. Besides, 
the policy should encompass the role of state governments and local authorities and it 
should be clear in its approach towards the latter institutions. Though the Government of 
India has announced its policies in respect of some of the key sectors such as telecom 
and power, there has been certain developments which tend to give the impression that 
'nothing is sacrosanct' and that the government has the "almighty" right to change the 
policies materially at will. 
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• User Must Pay - 'No Free Lunch': Fifty years of public sector dominance in providing 
infrastructure facilities has developed a mindset which may not readily accept the dictum 
of 'User Pays'. This mindset will obviously resist the change from public ownership 
devolving to public-private partnership. Because of this inflexible attitude, the efforts of 
the plaimers to bring in increased commercialization into the projects will get vitiated. 
This could have its own impact on the success of the project itself Unless the 
government initiates sincere measures to create awareness for bringing about change in 
the mindset of the users, it would be very difficult to ensure sustained growth in 
investments in any sector of the economy. 
This could be better explained with two real-life situations: (a) Opposition from local 
truck drivers and other users of Ottapalam bridge in Coimbatore bypass to pay the toll; 
(b) Resistance from the public in Andhra Pradesh against hike in power tariff In the 
latter case, couple of national political parties also joined the campaign, making the 
problem worse. Unless such issues are handled deftly by the governments, the 
infrastructure sector may become a victim of political compulsions and expediencies. 
• Institutional and Regulatory Framework: The resistance to abide by the 'User Pays' 
dictum is universal. One of the important reasons for the resistance from the user is lack 
of confidence in the fairness of pricing of services. One common complaint is that the 
price charged is too high, and, the objection is that the private entrepreneur is out to make 
'exorbitant' profits or a fast buck. This objection cannot be ruled out if one goes by past 
experiences. In several cases it has been proved that the prices do not really justify the 
claims of the private operators. Therefore the government is trying to put in place a 
regulatory mechanism with sufficient powers to regulate the entry, exit and pricing 
aspects of the private operators. The efficacy of the system would instill a measure of 
public confidence in the commercialization process. 
• Environmental Issues: This is another important area where governments have to be 
more sensitive and pursue a more proactive role in addressing the relevant issues. Taking 
a one- sided view and blindly increasing infrastructure stock (ignoring environmental 
concerns) may be counter-productive and may defeat the very purpose of infrastructure 
development. At the same time, governments have to be cautious, and, if necessary, be a 
little more aggressive in not falling prey to the unreasonable demands of 
environmentalists. Failure on the part of the governments to handle this issue 
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appropriately results in avoidable delays and cost escalations. There is also an urgent 
need at the government level to evolve a strategy to counter public interest litigations. In 
many cases, project companies have withdrawn proposals after getting fiustrated by the 
inept handling of such issues. This would surely send wrong signals to the investing 
international community also. 
• Financing Issues: Lastly, the issues arising out of the financing requirements of 
infrastructure projects warrant governments' active intervention. Governments are 
required to initiate several measures to lead the private capital (both domestic and 
external) smoothly flowing into infrastructure projects. Some of the more important 
issues which are to be addressed are : development of a strong capital market to meet the 
requirements of long-term risk capital; clear, consistent and transparent policy 
pronouncements in regard to foreign investments; channeling insurance and provident 
funds to infrastructure development; and finally attending to legal and financial sector 
reforms. 
Despite the constraints mentioned above, investments by scheduled commercial banks are 
growing in this particular segment. Table 1.4 below gives 'gross disbursement by scheduled 
commercial banks during the financial year 2007-08. 
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Table 1.4: Industry-wise Deployment of Gross Bank Credit: 2007-08 
(Rs. n crores) 
Sector 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
12 
14 
15 
16 
17 
18 
19 
20 
Industry (Small, Medium 
and Large Scale) 
Mining and Quarrying 
[including Coal) 
Food Processing 
peverage and Tobacco 
Textiles 
Leather and Leather 
Products 
Wood and Wood Products 
Paper and Paper Products 
^etroleum,Coal Products 
and Nuclear Fuels 
Chemicals and Chemical 
Products 
Rubber, Plastic and Allied 
Products 
Glass and Glass wares 
Cement and Cement 
Products 
Basic Metals and Metal 
Products 
All Engineering Products 
Vehicles, Vehicle Parts 
and Transport Equipments 
Gems and Jewellery 
Construction 
Infrastructure 
Other Industries 
Outstanding as on 
March 31, 
2006 
2 
5,50,444 
4,146 
30,946 
4,002 
58,472 
4,486 
1,497 
9,148 
25,150 
48,638 
7,250 
1,817 
7,799 
65,896 
34,878 
18,628 
20,559 
13,303 
1,12,853 
80,975 
March 31, 
2007 
3 
6,97,334 
7,704 
39,999 
4,774 
78,971 
4,774 
2,887 
11,588 
35,886 
55,774 
9,250 
2,564 
9,389 
83,870 
44,02d 
20,922 
23,850 
19,970 
1,42,975 
98,161 
March 28, 
2008 
4 
8,71,900 
10,616 
50,221 
5,641 
95,935 
5,750 
3,060 
13,622 
41,738 
64,391 
10,410 
2,759 
14,210 
1,04,719 
52,442 
29,152 
24,995 
28,298 
2,02,296 
1,11,645 
2007-08 
Absolute 
5 
1,74,566 
2,912 
10,222 
867 
16,964 
976 
173 
2,034 
5,852 
8,617 
1,160 
195 
4,821 
20,849 
8,416 
8,230 
1,145 
8,328 
59,321 
13,484 
Per cent 
6 
25.0 
37.8 
25.6 
18.2 
21.5 
20.4 
6.0 
17.6 
16.3 
15.4 
12.5 
7.6 
51.3 
24.9 
19.1 
39.3 
4.8 
41.7 
41.5 
13.7 
It is evident from the table above that exposure to infrastructure witnesses one of the 
highest growth rates as far as gross disbursements from the banking system is concerned. 
Commercial banks have registered a high growth graph in their exposure to infrastructure 
(57% CAGR) in the last five years (2001-06), as per. D. Parikh Committee Report on 
Infrastructure Financing, May 2007. An 18.3 per cent of the gross advances of the Scheduled 
Commercial Banks (SCBs) go towards infrastructure (RBI's Credit and Monetary Policy 
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Announcement, April 2007). The gross disbursement by SCBs towards infrastructure stood at 
Rs 2,02,296 crores in 2007-08, which is 41.5 per cent year-to-year growth. Out of this, almost 
70 per cent of the sanctions accounted for the power sector, followed by roads/bridges and 
telecom, accounting for 16.5 per cent and 12.7 per cent respectively. 
1.9. Challenges Faced by Commercial Banks in Financing Infrastructure 
To sum up, infrastructure projects are complex, capital intensive, have long gestation periods 
and involve multiple players and often pose unique risks and uncertainties to project 
financiers. Infrastructure projects are characterized by non-recourse or limited recourse 
fmancing, i.e. lenders can only be repaid from the revenues generated by the project. This 
limited recourse characteristic, and the scale and complexity of an infrastructure project 
makes project financing a tough challenge, especially for bankers who do not possess 
adequate skills to appraise the complexities involved. The complexities are further 
compounded by two other factors. 
First, a combination of high capital costs and low operating costs implies that initial 
financing costs constitute a very large proportion of the total costs. Second, infrastructure 
project financing calls for a complex and varied mix of financial and contractual 
arrangements amongst multiple parties, including the project sponsors, commercial banks, 
domestic and international financial institutions (FIs), and government agencies. 
Raising adequate equity fmance tends to be the most challenging aspect of infrastructure 
project financing, as equity typically shoulders the greatest level of operational, financial and 
market risk. However, at present, the limited exit options for investors limit equity fmancing. 
Other constraints include a shallow capital market (albeit continuously improving) and 
weaknesses in corporate governance (primarily minority shareholder protection rights). So 
bank financing of infrastructure is critical to the development of the sector. 
A host of regulatory and institutional problems facing banks constrain their all-out 
participation in infrastructure projects. A fundamental factor limiting the participation of all 
types of banks in infrastructure financing relates to regulatory uncertainty, which raises the 
risk-profile of infi-astructure sectors, and makes banks reluctant to finance infrastructure, 
particularly in the early stages, where project risks are concentrated. 
Infrastructure projects require multiple clearances at the centre, state and local levels, 
resulting in inordinate delays. The time taken to obtain all the requisite approvals for an 
24 
infrastructure project can vary between as low as 18 months to as long as 5 years. In spite of 
many states having introduced, on paper at least, 'single window clearance', the fact remains 
that when most projects apply for approvals at the state-level, these have to go through 
multiple clearances at various levels. Most infrastructure projects involve also dealing with 
multiple ministries. One of the key reasons for projects not taking off at the pre-fmancing 
stage is that the actions and policies of different ministries are not coordinated and are often 
at variance with each other. 
Problems in contract negotiations and delays in the award of contracts are pervasive 
across all infrastructure sectors. Limited capacity within government to execute PPPs in 
infrastructure is a key constraint. Both the central government and the states are aiming to use 
PPPs more extensively to help meet gaps in the provision of basic services in the country. But 
PPPs represent a claim on public resources that needs to be understood and assessed. They 
are often complex transactions, needing a clear specification of the services to be provided 
and an understanding of the way risks are allocated between the public and private sectors. 
Their long-term nature demands that the government has to develop and manage a 
relationship with the private providers to overcome the unexpected bottlenecks that over time 
can disrupt even the well-designed confracts. 
1.10. Identiflcation of the Problem and the Scope of Research 
It is evident from the discussions above that there is a substantial gap between the 
investments required in the infrastructure sector and the finances available. It is also clear that 
in the light of the changing financial system in India, where Development Financial 
Institutions (DFIs) do not play a significant role any longer, commercial banks are required to 
lend to projects of longer duration. In the light of constraints discussed above, the Indian 
banks, as financers of these projects need to critically scrutinize and evaluate the proposals in 
terms of all structural features and determine the viability of each project for financing. The 
Indian bankers face a skill gap in appraising infrastructure projects on account of the 
structural complexities involved. 
The present research will focus on elaborating these structural issues from the perspective 
of Indian banks and will lay down a framework for project appraisal and risk measurement, 
which the Indian banks can use while determining the viability, bankability and profitability 
of the projects. 
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Infrastructure presents a vast area of research and can be viewed from different angles, 
particularly its impact on growth and development. However, the present research will focus 
on studying it from the point of view of Project Appraisal and Risk Measurement done by the 
bankers. This research focuses on economic infrastructure which, as per RBI definition given 
in this chapter, includes Energy, Logistics and Transportation, Telecom, Urban and Industrial 
Infrastructure, Agro-processing, Construction for storage of Agro-products, Schools and 
Hospitals, Pipelines for Oil, Petroleum and Gas, Water and Sanitation. It is not possible to lay 
down economic and structural features of all the sectors in a single research work. These 
economic and structural features are drivers for the cash flows that are assessed by the 
bankers. The researcher will however take a deeper look into the power and road sectors, 
which as per the RBI's gross disbursements chart together uses approximately 86.5 per cent 
of the scheduled commercial banks' gross disbursements towards this sector. 
In the next chapter, literature survey is undertaken to identify gaps in the available 
literature. 
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Chapter 2 
INFRASTRUCTURE PROJECT FINANCE 
CONCEPTS AND REVIEW OF LITERATURE 
2.1. Introduction 
It is evident from the previous chapter that for India to continue her growth on a sustainable 
path, investment in infrastructure is critical. Gross capital formation through infrastructure is 
targeted at 9% of GDP to sustain growth rate of 8 to 9 per cent. The Economic Advisory 
council to the Prime Minister, Dr. Manmohan Singh, has also estimated that $350 billion 
would be needed by 2012. Compared to China, which spent $ 150 billion in 2003 (10.6% of 
GDP), India expended $21 billion (3.5% of GDP) in the same period which is one seventh of 
China's expenditure (Ahya and Sheth, 2005). It is expected that the investment in 
infrastructure in the next 10 years would be $75 billion for power and electricity, $55 billion 
for airports and railways and $25 billion for telecommunications over the next 5 years 
(Kochar and Kearney, 2006). 
This chapter is divided into three sections after explaining some basic concepts and 
definitions. In Section A, literature review is carried out for the project finance structure and 
the way it is being used for projects across the world. This section differentiates between the 
traditional corporate finance structure and the modem project finance structure as understood 
by banks to finance infrastructure projects. It also highlights the advantages and 
disadvantages of using this structure. In Section B, the application of this structure to finance 
infrastructure projects is discussed. In Section C Project appraisal and risk measurement as 
pracficed by Indian banks is discussed. The RBI guidelines as also Basle II norms are also 
discussed in this section. 
2.1.1. Commercialization of Infrastructure: For the above growth rates to be sustained, the 
researcher has noted that the Infrastructure sector needs to be unbundled and commercialized. 
(Raghuraman et al, 1998) A wave of privatization and deregulation has been sweeping 
infi^structure sectors across the globe over the last decade or so. Whereas the specific 
motivations and circumstances vary for each country and within the country by sectors, there 
are five basic pragmatic and non-ideological related factors that are leading economies all 
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over the world, and these aspects may be considered for enhancing commercialization of 
infrastructure provision (Chandavarkar Anand, 1994). These are, as the researcher has 
already noted in Chapter 1 : (/) the amount of investment required, (//) the importance of 
efficiency in investment and delivery, (///) the changes in technology, (iv) the increasing 
need for countries to compete in the global market place, and (v) the new dynamism and 
integration of world capital markets. These factors have vastly increased the possibility of 
raising large funds for infrastructure investments on a commercial basis, whereas earlier it 
was the government which had better access to resources. Presently it is the private sector, in 
many cases, that is in a better position to gamer large funds internationally. 
However, thecommercializationof infrastructure and unbundling lead to a considerable 
increase in transaction costs which have to be reduced through transparent and appropriate 
regulation (Kassum, Jemal-ud-din, 1994). According to the Deepak Parikh Committee 
Report, 2007, the major constraints in achieving commercialization of Infrastructure are: 
2.1.2. Constraints to Infrastructure Development 
(a) Privatization and commercialization: It is important to recognize the rationale of private 
sector participation. The usual arguments are: additionally of resources, improved 
managerial efficiency in asset creation, utilization and efficient customer service, all 
leading to better financial health (India Infrastructure Report, 1996). 
(b) Unbundling of infrastructure: A necessary condition before attracting private 
participation is unbundling of infrastructure into logical sub-activities which can be 
privatized separately to enable private parties not to have to bite more than what they can 
chew. A recent example of unbundling of the British Railway can be a model (Prem 
Pangotra and G Raghuraman, 1995). 
(c) Project structuring: This is a key issue since projects have to be structured small enough 
to make them investor-friendly, and, at the same time, commercially viable. (Raghuraman 
era/, 1999). 
(d) Project appraisal and financing: The issue here is appraising the projects against future 
cash flows rather than on asset base or collaterals. Further, control over revenue, risk 
appraisal and mitigation, project documents and contracts would be related concerns 
(K.Balu, 2002; Indian Banking System Outlook, 2006). 
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The present research will look into these concerns from the point of view of Indian 
Commercial Banks. The Indian banking is defined below for the purpose of research. 
2.2 Definition of Indian Banking 
As per Section 5(b) of die Banking Regulation Act, 1949, banking means "the accepting, for 
the purpose of lending or investment, of deposits of money from the public, repayable on 
demand or otherwise, and withdrawable by cheque, draft, pay order or otherwise". 
For the purpose of research, the Indian Banks and Financial Institutions (FI's) have been 
treated on par. While Indian banks mean all Scheduled Commercial Banks (including foreign 
banks, but excluding Regional Rural Banks), the term Financial Institutions in the context of 
infrastructure refers to major Development Financial Institutions (DFIs), viz. Industrial 
Development Bank of India (IDBI), Industrial Finance Corporation of India (IFCI), Industrial 
Development Finance Corporation and (IDFC), India Infrastructure Finance Company 
Limited (IIFCL). 
Public Sector Banks are defined as those banks where the majority holding stake is with 
the Government of India. Multinational banks are those banks which have majority holding 
stake by banks that have been established abroad. 
As per Section 5(d) of Banking Regulation Act, 1949, Company means any company as 
defined in Section 3 of the Companies Act, 1956, and includes a foreign company within the 
meaning of Section 591 of that Act. Non-Banking Financial Company (NBFC) is a company 
registered under the Companies Act, 1956, and is engaged in the business of loans and 
advances, acquisition of shares/stocks/bonds/ debentures/securities issued by the government 
or a local authority or other securities of a marketable nature, like leasing, hire-purchase, 
insurance business, and chit business. But this does not include any institution whose 
principal business consists of agriculture activity, industrial activity, sale/purchase/ 
construction of immovable property. A non-banking institution which is a company and 
which has its principal business of receiving deposits under any scheme or arrangement or 
any other manner, or lending in any manner is also a non-banking financial company 
(Residuary Non-banking Company). 
In the changed scenario of deregulation of interest rates, disintermediation, increased 
autonomy in credit decisions by banks and financial institutions and their inter-penetration 
into term loan/ project finance (syndication) has significantly changed the operating 
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environment. Thus, the financial institutions are now clamoring for the commercial bank 
status. RBI, in 2005, also approved the merger of IDBI Ltd. with IDBI Bank. Based on the 
Khan Working Group and the Discussion Paper on the issue in 2000 (vide Circular, 
September 2000), the RBI Governor had said that the request of financial institutions to 
convert into banks will be taken on case by case basis. Though the balance sheets of the two 
may be different, however, for expositional purposes, the terms "Indian Banks and Financial 
Institutions" have been commonly referred together in this research. 
It is time for banks to address the change in paradigm shift from a vanilla type 
corporate flnance structure to a contract and market finance approach which can be 
called as Project Finance. The international practice is to use Project Finance structures 
to Finance Infrastructure. The same is being followed in India. 
Section A 
Structure of Project Finance 
2.3. From Corporate to Project Finance 
The growth of any firm is directly related to the resource allocation of the firm (Chandra, 
2002). The firm allocates its resources in anticipation of the future benefits and to achieve the 
desired growth. The most important aspect to be achieved in the direction and position in 
which the firm will stand in the coming future depends on the implementation of the 
strategies formulated at present with a view to the fiiture. The most important factor in 
shaping the management policies and corporate valuations is the strategy involved in their 
implementation (Kaplan and Norton, 2001). In order to achieve the objective of maximizing 
firms' value, the resource allocation should result in "good" investments rather than "bad" 
ones. Over the years, firms have been using different methods of raising ftinds for financing 
their investment needs. Historically, it has been debated whether the irrelevance proposition 
of Modigliani and Miller (1958) holds true in the real world. The firms are sdll questioning 
the underlying assumptions of the irrelevance proposition. They have realized that the 
financing and investing decisions are not separable, but are co-related. The biggest and most 
visible investments are the large-scale investments or capital expenditure made by the 
companies. These investments have a huge impact on all the players involved, and, at times, 
these are also termed as bet-the-company type of investments (Esty, 2003). The firms have 
historically used project finance for industries and infrastructural projects like toll roads, 
30 
power plants, mines, pipelines, oil fields, telecommunications, etc. The application of project 
finance in the corporate expenditures is not new but has not been used as it should have been. 
The main objective of these capital expenditures is to invest the current resources in view of 
the anticipated future benefits. The capital expenditure investments involve a current outlay 
or a series of outlays of cash resources in return for anticipated flow of future benefits, and, in 
turn, these investments influence the firm's growth and affect the risk profile of the firm 
(Quirin, 1977). 
These expenditures are considered as an act of "commitment" that can establish (or 
destroy) a trajectory of sustainable competitive advantage (Ghemawat, 1991). These are also 
classified as bet-the-company type of investments, e.g. when Airbus decides to develop A380 
aircraft at an anticipated cost of $13 billion, the company had booked sales of only $17 
billion and a failure could have resulted in bankruptcy (Esty & Kane, 2000). The 'bet the 
company' proposition is because of the irreversible nature of the capital investments, and if 
reversed it would have been at a huge cost. For example, Enron's bankruptcy resulted in the 
acquisition of more than $200 million Enron's stake in Dabhol Power Company by GE and 
Bechtel for only $?2 million (Mehta, 2001). The large capital expenditures incurred not only 
have an effect on the reputation of decision makers in the companies or affect the companies 
executing these projects but also on the communities and nations where they are situated or 
established. 
2 J . l Strategic Route to Growth: The Capital Expenditure: A corporation's growth and 
even its survival depend upon a continuous allocation of resources in new capital 
investments. Corporate prosperity largely depends on the ability to identify and generate 
profitable capital projects (Adelson, 1970). The capital expenditure investments involve a 
current outlay or series of outlays of cash resources in anticipation of flow of future benefits, 
and, in turn, these investments influence the firm's growth and affect its risk profile (Quirin, 
1977). 
The definition of capital expenditure, therefore, is not what is normally defined by 
accounting norms. According to accounting practice, this is an expenditure which is shown as 
an asset in the balance sheet and is to be depreciated over the life of the project. This narrow 
view of capital expenditure fails to identify the outlays on research and development, 
reconditioning of plant and machinery, etc., even though these are targeted to encash future 
opportunities and have long-term impact on the firms. These decisions, because of their long-
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term impact, are classified as "strategic" investment decisions as against "tactical" decisions 
(which involve only a relatively small amount of funds). So, these capital expenditures may 
result in a major departure from what the company has been doing in the past. Acceptance of 
a strategic investment will involve a significant change in the company's expected profits and 
in the risks to which these profits will be subjected. These changes are likely to lead 
shareholders and creditors to revise their evaluation of the company. The same has been 
illustrated by McConnell and Muscarella (1985) in a study indicating that an increase in 
capital expenditure intentions, relative to prior expectations, results in increased stock returns 
around the time of announcement, and vice versa for an unexpected decrease. 
These expenditure decisions determine the future destiny of the firm. The capital 
expenditure, because of the amount involved, can become a defining amount for most 
companies. The large capital expenditures not only have an effect on the decision makers in 
the companies or companies executing these projects but also on the communities and nations 
where they are established and operated. They can improve the social and economical 
conditions of the region by providing an unexpected upswing to the development rate, not 
anticipated earlier, or can even cause disasters for the nations. For instance, Enron's Dabhol 
power plant's failure created an unmanageable power crisis in Maharashtra State and a 
negative impact on the creditworthiness of India. Additionally, it is reflected on the political 
risk management system due to the instability of the government decision making process 
(Raghav & Mccaffery, 2004) On the other hand, the success of the $1.4 billion Mozal 
Project in Mozambique provided the much needed economic boost to the development in one 
of the poorest countries of the world. To elaborate, Mozal's share of GDP was 3.2 per cent in 
2003 and contributed 5 per cent to the country's economic growth and 15 per cent to 
Mozambique's export earnings which increased from US $220m to around US $lbn. Mozal 
also doubled Mozambique's exports, providing in excess of US $811 million in foreign 
exchange earnings. The net positive impact on external trade was $400million at a steady 
state; the direct impact on manufacturing industry's gross output was 49 per cent; the net 
positive impact on balance of payments stood around $100m at steady state; direct job 
opportunities were created for 1,150 employees, 1600 contractors; the indirect employment 
creation was estimated at 10,000 jobs (Mozal Overview, 2003). It is relevant to note here that 
the Mozal project was envisioned at a time when Mozambique was struggling for 
development after 17 years of civil war and had a GDP of $1.7 billion (Esty and Qureshi, 
1999). 
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The capital expenditure decisions have an impact on the long gestation period of the 
project and inevitably affect the company's future financing health structure. These 
expenditures are also irreversible, and if reversed, the firm would incur a huge financial loss. 
As the companies do not have unlimited capital resources, in case a venture fails to take off, 
the loss will not be limited to the project itself but also the opportunities lost will have to be 
taken into account, because other profitable ventures would have been shelved. 
2.4. Traditional On-Ba'ance Sheet Financing Structure 
Traditionally, companies have been using various methods for funding their capital 
expenditure requirements like: Corporate Bonds, Term Loans, Asset-based Security Funding, 
Equipment Leasing, Venture Capital and, most common of all. Initial Public Offerings (IPOs) 
or subsequent Offerings of equity capital. These are conventional ways in which firms raise 
new equity capital or funds from the lenders. The lenders provide flinds to the parent 
company (the investing firm) and then the parent company invests the fiinds in the project 
assets. In this form of financing, commonly known as corporate financing or the balance 
sheet financing, although the financing is done for the project, the lender looks at the cash 
flows and assets of the whole company in order to service the debt and assure security of 
funds (Pandey, 2005). 
In case of default, the lenders have full claim on the total assets of the parent company 
including the new project assets for which the new debt is being issued. In this way the 
lenders have full recourse on the parent company for the repayment of the debt. This kind of 
lending largely depends on the parent company and not on the project per se in which the 
amount will be invested. Therefore, the financial credibility and standing of the parent 
company plays a major role in deciding the amount disbursed and the conditions and 
characteristics of the loan. The parent company is exposed to risk for the full amount required 
for the investment. In other words, the existing shareholders are exposed to an additional risk 
by this act and the claim of the shareholders is further reduced due to the additional financial 
risk. This kind of arrangement can result in risk contamination and the parent company may 
be termed as a potential defaulter. 
2.5. Structure of Project Finance 
Project Financing is generally used to refer to a non-recource or limited recourse financing 
structure in which debt, equity, and credit enhancement are combined for construction and 
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operation, or the refinancing of a particular facility in a capital-intensive industry, in which 
lenders base their credit appraisals on the projected revenues from the operation of the 
facility, rather than on the general assets or the credit of the sponsor(s) of the facility, and rely 
on the assets of the facility, including any revenue-producing contracts and other cash flows 
generated by the facility, as collateral for the debt (Hoffman, 2001). The concept of project 
finance is very simple, as it involves a capital investment on the merits of the asset's returns, 
but despite the simplicity of the concept, there is no common definition agreed upon by the 
financial community. According to Finnerty (1996), "...the raising of funds to finance an 
economically separable capital investment project in which the providers of the funds look 
primarily to the cash flow from the project as the source of fiinds to service their loans and 
provide the return on their equity invested in the project." According to Nevitt and Fabozzi 
(2000), "The financing of a particular economic unit in which a lender is satisfied to look 
initially to the cash flow and earnings of that economic unit as the source of funds fi"om 
which a loan will be repaid and to the assets of the economic unit as collateral for the loan." 
According to Pacelle et al (2001), "It is a term that typically refers to money lent to build 
power plants or oil refineries." According to Esty and Sesia (2005), "It involves the creation 
of a legally independent project company financed with equity and non-recourse debt for the 
purpose of financing a single purpose capital asset, usually with a limited life." Lastly, as per 
Standard & Poor's Risk Solutions (2002), "A project company is a group of agreements and 
contracts between lenders, project sponsors, and other interested parties that creates a form of 
business organization that will issue a finite amount of debt on inception; will operate in a 
focused line of business; and, will ask that lenders look only to a specific asset to generate 
cash flow as the sole source of principal and interest payments and collateral." 
All these definitions of project finance highlight some basic characteristics of the project 
financing method. These are: 
• Creation of Separate Entity popularly known as Special Purpose Entity or Special 
Purpose Vehicle (SPE/SPV). The SPV has a defined objective and definite life; 
• Equity Holding Pattern which may involve 3 or 4 equity sponsors; 
• Non-recourse Debt implies that the debt component provided by lenders is on non-
recourse nature and the lenders have no claim on the equity sponsors for the 
repayment of debt service but fully rely on the project cash flows for the debt service; 
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• High Leverage and complex Contractual Structure. 
Project finance is growing in terms of importance, but in the absence of clear-cut 
demarcations between project finance and other financing structures, like Secured debt. 
Subsidiary debt. Asset-based securities, Real estate investment trusts. Joint ventures, Vendor-
fmanced debt. Lease, Leveraged or management buyouts. Commercial real estate 
development. Project holding companies, it creates further confusion as to what all can be 
precisely defmed as project finance and what should not be. However from a banker's point 
of view, the above discussion clearly gives the demarcation between on-balance sheet 
financing and project financing. 
In the next section the researcher looks at how infrastructure projects are being financed 
through the project finance structure instead of the corporate finance structure. 
Section B 
Infrastructure and Project Finance 
2.6. History of Financing Infrastructure 
The use of project finance to fund infrastructure is not a new phenomenon as considered by 
many. It has been an age-old practice for funding the capital expenditure. One of the earliest 
recorded applications of project finance was in 1299, when the English Crown enlisted a 
leading Florentine merchant bank to aid in the development of the Devon silver mines. The 
bank received a one-year lease for the total output of the mines in exchange for paying all the 
operating costs without recourse to the Crown if the value or amount of the extracted ore was 
less than the expected output (Kensinger and Martin, 1988). In the current times, this type of 
arrangement is commonly known as production payment loan. The trading expeditions of the 
17th and 18th Centuries were also financed by project financing methods. Investors provided 
funds to the Dutch East India Company and the British East India Company for the voyages 
to Asia, after which they were repaid according to their share of the cargo sold (Eiteman et al, 
1998). In the 1930s, in the United States, the "wildcat" explorers in Texas and Oklahoma 
used production payment loans to finance oil-field exploration (Smith and Walter, 1990). The 
real estate developers were also building and developing commercial properties by using 
project structures. In the 1970s, project finance began to develop into its modem form, partly 
in response to several large natural resource discoveries and partly in response to the soaring 
energy prices and the resulting demand for alternative energy sources. British Petroleum 
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raised $945 million on project-basis in the early 1970s to develop the "Forties Field" in the 
North Sea. Around the same time, Freeport Minerals project-financed the Ertsberg copper 
mine in Indonesia and Conzinc Riotionto of Australia project-financed the Bougainville 
copper mine in Papua New Guinea (Esty, 2005), The reasons for selecting project finance 
were the amount of investment required and the firm's balance sheet. The balance sheet of 
the firms provided a restriction to raise the amount required. 
Project Financing is a well-established financing technique. Chen et al (1989) 
documented more than $23 billion worth of project financing between 1987 and 1989 and 
identified 168 projects financed on this format, including 102 projects for power production. 
Project financing can be used to finance the infrastructure requirement of the countries 
{Financing the Future, 1993; Forrester et al, 1994; Chrisney, 1995). Project financing has 
long been used to fund large-scale natural resource projects. The use of project finance is 
primarily focused on the development of infi-astructural requirements like roads, electricity 
generation, telecommunication, water, airports, and so on. 
The use of project finance is not a new concept in India though it is still in its infancy and 
goes back to the 19''' Century. For the development of the railways in thel880's the British 
principally had recourse to finance from private entities whose investments took the form of 
project finance (Benouaich, 2000). In recent years, the Government of India has realized that 
to develop the infrastructure in the country, they have to look towards the private sector via 
the PPP method. Presently, the use of project finance has increased in India and it is not only 
used for infrastructural financing as for Dabhol Power Company (now the Ratnagiri Gas and 
Power Private Limited), and Noida Toll Bridge Company, but it is also being used by many 
corporates for financing their requirements such as : Reliance Petroinvestments for the SPV 
formed by Reliance Capital; Reliance Industries to bid for IPCL; Global Steel Holdings 
(GSHL), an SPV controlled by Pramod; and Vinod Mittal of Ispat group for acquiring the 
Turkish Electric Arc Furnace (EAF). 
2.6.1 Financing Infrastructure through Project Financing: In the early 1990s, 
privatization, deregulation, and globalization spurred the use of project finance in both 
developed and developing countries (Esty, 2005). During the recent years, project finance, 
which was primarily used for mining and natural resource projects, has been used for variety 
new projects also. In developing countries, because of the limited availability of public funds, 
the governments have decided to privatize the state-owned companies or infrastructure 
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development. According to a World Bank (2004) study on Public Policy for Private Sector 
and Private Infrastructure, from 1990 to 2003, investment in infrastructure projects with 
private participation in developing countries was to the tune of $890 billion. According to 
IFC publications on !FC-supported projects (1999), many developing countries have 
benefited from the application of project finance. In Argentina, in 1993, the project finance 
technique helped to raise $329 million to fmance the 30-year concession period for the 
rehabilitation and expansion of the Buenos Aires' water and sewerage services project which 
was projected to provide better quality of water for approximately 6 million people; in 
Hungary, in 1994, the technique was used to finance 15-year concession worth $185 million 
joint venture project to develop, install and operate a nationwide digital cellular network; in 
China, in 1997, this technique was used to finance a $57 million greenfield project to install 
modem fiberboaxd plants in the interior of China to support her fast-growing construction 
industry. 
The void created, due to the exit by the governments, in the infrastructure development 
was filled in by the private sector. The concurrent deregulation and globalization also forced 
the companies to look for new ways to raise funds for their capital investments and also new 
ways to conduct their businesses. The scarcity of natural resources also has forced the 
companies to look for untapped areas for development to overcome this constraint. In this 
scenario, the project finance industry has witnessed smooth sailing as well as seen rough 
weather since the beginning of the new millennium. 
Growth reached all time high in 2001, but declined in 2002 as a result of global recession. 
Projects exposed to market, credit and political risks were hit badly and many of them 
defaulted. The glaring example was the now defunct $3 billion Dabhol Power Plant, which 
defaulted on the payment in 2001. The impact of the 'three risks' mentioned above has left 
many investors with non-performing assets in their laps and has encouraged many 
participants - sponsors, bankers, and investors - to exit the industry. But even after such 
drawbacks, the industry looks very promising. From only a project-financed investment of 
less than $10 billion per year in late 1980s, by 2008, the global project fmance market has 
become the,largest sector in history with an investment of approximately $234 billion. The 
amount invested represented a 36 per cent increase over 2003 and a 73 per cent increase over 
2002, when the investments fell almost 40 per cent due to the economic slowdown. From 
1994 to 2008, the total project-financed investment grew every year except in 1998 
(following the Asian financial crisis) and 2002 (following the global recession). Despite these 
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declines, the 5- and 10-year Compound Annual Growth Rates (CAGRs) for the total project-
financed investment were 8 and 19 per cent respectively. 
The application of project finance has seen a shift also geographically. In 2000, the major 
lending was done in North America and Western Europe with 53 per cent of the total, but 
declined to 36 per cent by 2008. On the other side, Asia, the Middle East and Australia/New 
Zealand contributing only 17 per cent in 2000 rose to 46 per cent in 2008. The 4-year CAGR 
was the highest for Asia and Eastern Europe with 34 per cent, closely followed by the Middle 
East with 31 per cent. The increase in Asia was considered as very positive as the region was 
still recovering from the Asian financial crisis of 1998. 
With respect to industrial-sector usage, project finance has largely been concentrated in 
the power, telecom, and infi-astructure projects with approximately 71 per cent of the total 
investment in 2004 being allotted to these sectors. The infrastructure sector has seen a 
positive growth rate over the period from 12 per cent in 2000 to 17 per cent in 2004, with a 
CAGR of 15 per cent. However, the power and telecom sectors saw a decline during the same 
period with a CAGR of -6 per cent and -32 per cent respectively. The decrease could be the 
outcome of the high default rate in the power projects, while the expected boom which never 
materialized left the telecom sector companies with overcapacity which forced more than 50 
companies to go bankrupt. On the other hand, there has been an unprecedented increase in the 
usage in oil and gas, industrial and mining sectors with a CAGR ranging between 25-54 per 
cent. This increase can be attributed to the change in government policies worldwide and the 
distress in power and telecom sectors, but still in terms of the amount, these sectors are 
relatively small but growing. Project finance is largely used across the globe in the power 
sector with 37 per cent during the 2000-06 period, with the Americas accounting for 54 per 
cent of the total. In the telecom sector, the Americas and Asia Pacific region have only 30 per 
cent share and Europe, the Middle East and Africa accounted for 7 per cent. 
2.7. Infrastructure Finance through Project Finance in Asia and India 
The project finance loans in the Asia Pacific region increased to $36.3 billion in 2006 from 
$16.3 billion in 2003, and as at June 30,2005, it stood at $6.7 billion. The Indian share in the 
total project fmance loans in the region was only 3,3 per cent with $1.2 billion in 2006 rising 
fi-om 0.7 per cent in 2003 to $122 million, but showed a remarkable increase in 2005 with 
16.1 per cent share and took the second position in the region. The leading players in the 
region till 2004 are : Australia with 28.9 per cent up from 22.2 per cent; South Korea with 
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17.5 per cent up from 16.8 per cent; Taiwan with 13.7 per cent up from 0.5 per cent; and 
Japan with 10.3 per cent up from 10 per cent. On the other hand, China showed a decline 
from 23.1 per cent to 7.7 per cent. In 2005, Laos moved to the third position with 15.3 per 
cent share from nowhere in 2003. With respect to industry analysis, transportation, power, oil 
and gas and petrochemicals had the majority loan share of 80.1 per cent at $29.1 billion. The 
same trend was observed in 2007 also, but the data for petrochemicals are not available. In 
terms of amount underwritten, Korean Development Bank was the lead arranger in 2004, 
while in terms of the number of issues, Mitsubishi Tokyo Finance was the leader and no 
Indian bank was among the top 10 lead arrangers. But in 2005, the scenario was different. 
ANZ was the lead arranger in the region, and State Bank of India (SBI) and Punjab National 
Bank (PNB) were among the top 10 lead arrangers at the second and the seventh positions. 
This improvement shows a positive trend in India with respect to usage of project finance to 
fiind infrastructure. 
2.8. Advantages of Project Finance 
But the real questions are: Why should banks use project finance to fund the infrastructure 
requirements? How is project finance superior to traditional recourse-based corporate 
financing? As the long-term demand for capital and infrastructure is at a critical juncture and 
the present magnitude and growth clearly indicate that the future prospects of project finance 
are very strong and positive, the financial managers, bankers and government officials should 
understand the advantages of project finance and take advantage to create value additions by 
using the same positive trends. They should also realize that project finance-structured 
investment has a higher probability of providing the expected and targeted results in financial 
as well as operational scenarios. The motivations to use project finance are classified below 
as follows: 
2.8.1. Risk Sharing Motivation: A capital expenditure passes through the following three 
stages - development, construction and operationalization. At each stage, because of 
uncertainties in the overall economic environment, the amount of risk is very high. The 
parties which can pose risk may vary from government (by fiill or creeping expropriation) to 
social activist groups (by forcing the project to forego some advantageous conditions because 
of societal issues), or customers (by not providing enough demand) to suppliers (by creating 
supply-related problems), etc. As the exposure involved in capital expenditure is very high 
and any risky venture might lead to financial distress, the companies following traditional 
39 
financing, whereby the parent company is exposed to the entire risk, may decide not to give a 
green signal to the project because of the increased incremental distress cost (because of 
adding the project to the portfolio of existing projects). The use of project financing can help 
the companies to invest in risky projects which the company may have to forego because of 
the increased incremental distress cost. This incremental distress cost either direct or 
collateral, if sufficiently large, can exceed the project's Net Present Value (NPV), which 
makes the positive NPV turn into a negative NPV investment. 
According to Bruner et al (1995), project financing is a way of distributing risks and 
returns more efficiently than under conventional financial strategies. Those who have the 
specialized ability to bear the specific kinds of project risks are blessed with good returns. 
The application of separate entity helps in reducing the probability of risk contamination due 
to which an unsuccessful investment creates negative value for the otherwise financial 
healthy firm. This type of structural arrangement also helps in reducing ultimate distress cost 
in case of actual default. There are certain indirect impacts on the investments which can not 
be controlled, like the changes in unrelated commodities, but these would have an effect on 
the projects as these factors influence the overall economy of which the project is a part, just 
as the impact of the decision had on non-oil subsidiaries due to the shocking change in the oil 
prices (Lamont, 1997). 
The risk management motivation has not been adequately dealt with in the existing 
financing literature. The risk management motivation is considered to be consistent with the 
emerging issues of the magnitude of investment distortions (Parrion et al, 2005). Over the 
years, the concepts of market imperfections incorporated in capital structure and risk 
management theories are ignored in capital budget analysis (Stulz, 1999). These concepts are 
addressed in the case of project finance as it differs from traditional finance management 
strategies because it involves a change in organizational form rather than the use of financial 
instruments or derivatives (Esty, 2003). The introduction of a risky project in the portfolio of 
a healthy firm can have a negative impact on the overall financial and trading position of the 
firm. The addition of the risky project can lead to volatility in the presently stable cash flows 
generated by the firm. If the volatility is significant enough, it can hinder the progress of the 
on-going investments (Froot et al, 1993; Lamont, 1997; Minton and Schrand, 1999). The 
increased risk of default due to this introduction can also encourage the existing suppliers and 
customers to review their business transactions (Titman, 1984). 
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Due to these kinds of negative impacts, the managers of any company, having an 
objective of value-maximizing, can rationally choose to forego the investment if corporate 
debt is the only option. But in project finance these risks are hedgeable with financial and 
other contracts. In project finance structures, specific contracts can be formulated in which 
the risk can be shared by other parties which specialize in the specific domain, e.g. a 
construction contractor can become a partner by sharing risk by putting equity interest; 
suppliers can become risk sharing partners by signing contracts for being the preferred 
suppliers. Even by signing some specific contracts, the risk can be mitigated, e.g. a turnkey 
contract can transfer the entire construction and setting up of the plant to the turnkey 
contractor; in the case of a power plant, by signing a PPA (Power Purchase Agreement); 
similarly an independent producer can be assured of the revenues. This contractual agreement 
also provides the project sponsors a high gearing ratio as otherwise possible due to reduced 
risk on the project and risk sharing among various parties. By risk sharing among many 
partners as other sponsors or debt lenders, the incremental distress costs are reduced because 
there is a positive and convex relationship between distress costs and leverage (Brealey and 
Myers, 2003). 
2.8.2. Reduced Underinvestment Problems: Over the years of financial research, it has 
been noted that firms with high leverage (Myers, 1977), risk averse managers (Stulz, 1984; 
Smith and Stulz, 1985), and asymmetric information (Myers and Majluf, 1984) have a greater 
tendency of underinvestment. 
According to the concept of underinvestment, a firm has a tendency of not investing in 
borderiine capital expenditures because of the fear that a negative impact might result in 
fmancial distress which can lead even to bankruptcy. The underinvestment occurs only when 
capital providers have asymmetric information about assets-in-place and investment 
opportunities (Myers and Majluf, 1984). Project finance reduces asymmetric information by 
eliminating the need to value assets-in-place (Shah and Thakor, 1987) as project finance 
separates the current assets and potential investment opportunities. The highly leveraged 
firms have more trouble in financing attractive investment opportunities because of the 
existing high fixed financial burden. The use of corporate debt as per traditional financing 
can increase corporate leverage as it will increase the existing financial burden further, 
resulting in a failure to raise funds at all or at reasonable terms or cost, thereby forcing the 
investments to be non-profitable to the firms and this in turn can lead to firms being 
vulnerable to underinvestment. But project finance allows the firms to preserve scarce 
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corporate debt capacity and borrow more cheaply than it could otherwise be possible. The use 
of secured debt can also reduce the leverage-induced underinvestment by allocating returns to 
new capital providers (Stulz and Johnson, 1985). Project finance also provides the same 
result through separate incorporation and non-recourse debt (Berkovitch and Kim, 1990; John 
and John, 1991; Flannery et al, 1993). But the use of project finance is more effective than 
secured debt since the lenders of secured debt have a residual claim on the corporate balance 
sheet and reduces the corporate debt capacity, while project finance eliminates all recourse 
back to the sponsoring firms. John and John (1991) have developed a model, based on the 
works of Myers (1977), which indicates that outstanding debt gives rise to an 
underinvestment incentive, thereby forcing the managers to pass up the positive NPV projects 
into situations where the projects would operate to the benefit of the debtholders but to the 
detriment of shareholders. Under such a scenario, in order to overcome the problem of 
underinvestment, in the case of highly leveraged firms, the issue of new equity is the only 
viable option for financing investment opportunities due to non-availability of corporate debt 
capacity, but this equity may be issued at a discount to make it attractive due to the high 
financial risk and may be turned down by the existing shareholders to avoid the dilution of 
their claims, which again leads to underinvestment as the projects may become unviable, if 
only financed by equity. 
2.8.3. Reduce Costly Agency Conflicts: The one phenomenon which has been assumed to 
have a great impact on the value-maximization proposition of the firms is the agency issues. 
The literature on corporate finance has been extensively devoting its time and resources in 
establishing the relationship between conflict of interest among claim holders and distortions 
in investment decisions. Studies such as Mello and Parsons (1992), Leland (1998), Parrino 
and Weisbach (1999), Moyen (2000), Titman and Tsyplakov (2001) use the approach of 
calibrating a model on the database of public firms to estimate the magnitude of the impact of 
stockholder/debtholder conflicts on investment decisions. An agency relationship exists when 
one party (the principal) hires another party (the agency) to perform some services, and, in 
doing so, delegates decision-making authority to the agent. In any firm, the shareholders are 
principals and the CEO is the agent; if CEO is principal then managers are agents. Parrino et 
al (2005) argue that the compensation mode also has an impact on the distortions in 
investment decisions. According to the study, a manager who receives equity-based 
compensation is likely to favor projects that lower the firm's risk even if they have a negative 
NPV and ignore the high-risk projects that have a positive NPV. This behavior occurs even 
though low risk (risky) projects transfer wealth to (from) debtholders from (to) stockholders. 
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Ideally, the incentive to increase the risk should complement, rather than substitute, for the 
incentive to increase the share value, thus, leading to value maximization, and if risk-taking 
incentives are high enough, relative to the incentives to increase the share price, then the 
manager's option of holding may provide inducements to invest in risk-increasing, negative 
NPV projects (Rogers, 2005). However, if the manager also holds stock, this incentive will be 
partially offset by the lack of risk-taking incentives provided by stock holdings (Guay, 1999). 
Investments generating Free Cash Flow (FCF) can lead to inefficieiit investment and 
value destruction on a much larger scale (Jensen, 1986; Harford, 1999; Blanchard et al, 1994) 
because of sub-optimal effort and excessive perquisite consumption (Jenson and Meckling, 
1976). The costly agency conflicts arise when managers controlling the investment decisions 
and cash flows have different "Divergent Objectives" as compared to capital providers or 
shareholders. As the traditional methods of discipline are not so effective in project 
companies, the issue of separation of ownership and control is of paramount importance in 
project settings. The mechanism used to discipline managers of start-up firms as an 
opportunity for a liquidating event, such as an IPO or an acquisition (Baker and Montgomery, 
1994), and the threat of staged-fmancing with contingent ownership (Gompers, 1995; Kaplan 
and Stromberg, 2002) are less effective in the context of project companies. Liquidating 
events are not possible as most of the projects have a limited life due to which asset values 
decline over time to zero. 
2.8.4. Structured Risk Mitigation: In the case of traditional financing, the managers use 
the concept of raising the project's hurdle rate, based on past experience, by an arbitrary 
amount to obtain a new hurdle rate, commonly defined as creating the risk-adjusted rate of 
return (RARR). According to them, the increased returns compensate the firm for bearing a 
substantial risk. This approach can at times convert a potential sound investment into a 
negative NPV investment, resulting in the firm deciding against investing. The structural 
approach of project finance provides a better platform for overcoming such issues. The most 
important remaining risk associated with any investment, after risk sharing, is the sovereign 
or political risk - the risk resulting because of either direct expropriation in the form of asset 
seizure or creeping expropriation in the form of increased government payments resulting in 
decreased cash flows to capital providers. The structural approach, in contrast with the 
increasing hurdle rate, uses the concept of paradox of infrastructure investment (Wells and 
Gleason, 1995) and reduces the risk through careful structuring. The use of debt structuring 
and choosing carefully selected lenders can reduce the sovereign risk, e.g. by incorporating 
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IFC or any other Multi-Lateral Agencies (MLAs), which lend only to projects rather than 
corporations, if the lenders can persuade the governments not to opt for expropriation because 
future lending to the host nation may become a difficult task if any project financed with the 
funds made available by these MLAs is expropriated. Also, the presence of high leverage in 
project finance makes it more costly for the host government to expropriate and thereby 
reduces the overall risk. 
2,8.5. Reduced Overall Cost of Financing: Because of the full recourse nature of a debt, 
one of the advantages of traditional financing is that the debt is available at a less expensive 
rate to those companies that have a proven track record and financial standing in the market. 
But this advantage is often offset in project finance by the high leverage, which on an average 
is 70 per cent. Moreover, as project finance is dependent on highly contractual arrangements, 
at times it is possible to increase the gearing ratio and obtain favorable terms on the debt 
agreement also; e.g. in the case of toll-road financing, if the toll arrangement is based on 
annuity, the lenders are willing to provide up to 90 per cent of the total cost as non-recourse 
debt, and, because of the secured and guaranteed nature of repayments, even the rate of 
interest can be lower than the normal project finance deals. These advantages are not 
available in traditional financing because the lenders are not providing the funds to the 
project per se but to the company and at times they do not even raise concerns related to the 
usage of funds. 
Another advantage of using project finance method and high gearing ratio is the reduced 
sovereign risk. In case, the firm adopts traditional or conventional financing, it has a tendency 
of increasing the hurdle rate and accepts those investments which provide sufficient returns. 
According to Wells and Gleason (1995), this approach increases the project's sovereign risk 
because the government may feel that the sponsors are earning exorbitant profits at the cost 
of society. The concept that high returns result in high risk is known as "paradox of 
infirastructure investment." But a high leveraged investment in the project may result in the 
project being unviable, thereby forcing the government to rethink before deciding to 
expropriate the project. This can be best explained by the problems the Government of India 
is facing in the revival process of the Dabhol Power Company (DPC), which is assumed to be 
expropriated after the Maharashtra State Electricity Board (MSEB) decided not to honor the 
PPA signed between the MSEB and the DPC after a political shift in the state (Rangan et al, 
2004). 
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2.9. Disadvantages of Project Finance 
Project finance has many advantages but, as no coin has only one side, there are certain 
disadvantages associated with project finance also. These disadvantages force the companies 
not to go in for project finance but have recourse to traditional finance. The main 
disadvantages are: 
2.9.1. Huge Third-Party Costs: The project finance structures are very complex which 
result in huge third-party up-front investments or dead-weight costs in various legal 
processes, which are required for designing and preparing the project ownership structure, 
loan documentation, and other contractual requirements. The financial advisors, selected to 
help structure the financing, normally charge advisory fees to the order of 50 to 100 basis 
points. These costs are incurred at the project development stage because of which these are 
not recoverable if the project fails to take off Also, at times, the feasibility studies may be 
conducted only to satisfy the other related parties which can increase the development costs. 
2.9.2. Time-Consuming Process: Structuring a project-finance deal, involving many parties, 
takes considerable time as compared to structuring a corporate-finance or a traditional-
finance deal. Whereas in traditional finance, the deal is finalized only by the internal team 
involving only a handful of people, in case of project-finance, the process of structuring the 
deal is unduly delayed because of the involvement of independent players each one trying to 
safeguard his/her personal interest. This incremental delay not only affects the project's 
viability measures like NPV, IRR, etc., but it may also result in missed opportunities. 
2.9.3. Stringent Covenants: One of the biggest disadvantages of project finance is the 
application of stringent covenants imposed by a number of parties involved to safeguard their 
interests. The covenants which affect the parties to a great extent are {a) reduced flexibility in 
managerial decision making, and (b) disclosure requirements. The reduced flexibility is an 
outcome of the extensive set of operating and reporting requirements imposed on borrowers 
by the lenders. These provisions restrict the sponsor's ability to modify the design, admit new 
partners, dispose of assets, or respond to a large number of contingencies that invariably arise 
over the project's life. As a result the firms are forced to delay their response to the lender's 
ever-changing demands and meeting enviroimiental concerns. 
The disclosure covenant requires the firms to disclose certain proprietary information 
about the deal to the lenders, which the sponsors may not fee! comfortable with. The biggest 
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problem lies in the syndicate loan process, whereby credit is provided by a group of banks by 
forming a consortium, which requires that all information has to be made available to all the 
members through the lead or mandate bank. The sponsors may force the lenders to sign 
confidentiality agreements, since the potential for leakage will be high due to the number of 
parties sharing the information, as compared to traditional financing process. 
To summarize, project finance is still in its evolving stage, and has seen an exponential 
growth since 1990s. The use and growth of project finance is considered as a triumph of 
optimism over experience (Worenklein, 2003). But the growth has met with roadblocks in 
specific sectors, geographical areas and has also been hindered by the recent failures of large 
projects like Iridium, Dabhol, Eurotunnel, etc. However, the future looks bright as the global 
economy has improved and the investors have realized the advantages of risk sharing and the 
mistakes of over-committing themselves. The 'Modigliani and Miller irrelevance proposition' 
has been debated upon ad nauseam, and, after extensive research, it has been proved that the 
proposition, in reality, is not valid and that financing and investment are not exclusively 
separable and independent activities. How the companies finance an asset affects its value, 
which in turn suggests whether the asset should be financed. The authors do not suggest that 
the companies should start using project financing as a sole solution to all financing needs. In 
fact, they should consider adopting the new financing structures so that the objective of 
shareholder's wealth maximization can be achieved. Companies should also try using project 
finance, if not already using it previously, for specific mega projects which, because of the 
amount invested, can have a material impact on the company's earnings, debt ratings, and at 
times even their own survival. Similarly, for projects in highly volatile areas where the 
parent company is exposed to high degree of political risks, like war, strikes, terrorism, 
sabotage, direct or "creeping" expropriation or currency inconvertibility, project finance 
would be feasible. Likewise, proposed projects which are exposed to high degree of legal 
risk in a country which does not have a sound legal system in place and as a result the 
company may not have the complete certainty of having recourse to a successful legal action 
undertaken, is case of a default, project finance would be ideal. Lastly, a parent company 
planning joint venture with unknown partners, having weaker credit capabilities but 
otherwise sound technical expertise, in order to maximize the advantages of project finance, 
may benefit from project finance, thereby minimizing risks of exposure involved in these 
projects. 
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As the world is heading towards an integrated global market and the failure of 
governments as well as the demand for private capital in infrastructure assets is increasing, 
project finance will continue to play an important role in both developed and developing 
markets. 
In the light of the above advantages and disadvantages of financing infrastructure through 
project financing, in the next section, the researcher looks at the Project Appraisal and Risk 
Measurement issues fi"om the bankers' point of view. 
Section C 
Project Appraisal and Risk Measurement 
2.10. Infrastructure Finance by Commercial Banlis: Project Appraisal 
Infi^structure Projects are complex capital-intensive projects requiring long gestation periods. 
They involve also large financial outlay. Investments involve high upfi-ont costs and long-
term financing since the repayment period is also usually long (India Infrastructure Report, 
1996). The contractual structure of many Indian projects can be similar to those in more 
developed economies, but the practical reality is that project companies, and by extension 
their lenders, may face additional challenges that are present in many emerging markets. But 
they are more acute in the context of Indian bankers (Chetan Modi, 2008). Historically, 
initiatives to implement infrastructure projects in India have generally been vested with the 
public sector. With infrastructure services being perceived as natural monopolies, it was 
argued that only the government should be entrusted with its provisions. There was also the 
view that the financial outlays involved were beyond the resources available to the private 
sector. Both these views have undergone a sea change. In the current fiscal situation, the 
government will be constrained to raise resources from the market for providing budgetary 
support to the departments engaged in infi^structure development (India Sovereign Analysis, 
2007). As a result, commercialization of infrastructure has taken place particularly during the 
last 7 to 8 years. However, the key problem in commercialization of infrastructure projects is 
the appropriate allocation of risk and source of funds. (Balu, 2002). When infi-astructure is 
provided by the public sector, all the potential risks are internalized with the government and 
hence the issue of risk allocation does not really arise. But with the changing scenario, 
successful design of an infrastructure project involves the appropriate demarcation and 
allocation of risks to different stakeholders in the project. A key issue in infrastructure 
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financing relates to what recourse the lenders have if investments fail to produce the expected 
returns. Project financing is usually on non-recourse basis with lenders being repaid only 
from the cash flow generated by the project. Currently, financial markets have acquired 
ample experience in non-recourse financing where the focus is not to tie down the balance 
sheet of the promoter as security. The assessment of cash-flow stream of the infrastructure 
project determines the eventual financing of the sector and the range of instruments required 
to realize it. In all cases, the viability of the project should be assessed at commercial rates of 
return. 
The nature of infrastructure projects and their inherent complexities make them different 
fi-om traditional industrial projects with which the financial institutions have so far been 
familiar with, thereby leading to difficulties in appraisal and risk assessment (Balu, 2002). 
Most of the projects involve new techniques such as Build Operate Transfer (EOT) or Build 
Own Operate (BOO) or Build Own Operate Transfer (BOOT), etc. Of the $ 786 billion 
invested globally in PPP infrastructure projects between 1990 and 2003, India attracted only 
$ 33 billion or 4 per cent {The Hindu, June 4, 2007). Infrastructure projects with private 
participation that were cancelled or distressed amounted to $ 79 billion between 1990 and 
2007. It is observed that large projects were more prone to distress or cancellation. In India, 
cancelled or distressed private participation projects comprised 7 per cent of the $ 51.4 billion 
spent on infrastructure projects worldwide (World Bank Database, 2006). Many a times the 
lenders face the "plums problem" (Chen, 2006) where a small project company that provides 
the capital has more knowledge about the project's costs and value than the government 
which proudly announces it, thus leading to political games, corruption and ultimately it ends 
up in loss. This is in contrast to the "lemons problem" (Akerlof, 70) in traditional projects 
where initiator of the project knows more than the bidder. 
When initiating an infrastructure project, a project company is formed under the BOT and 
PPP approaches. The project company constructs and operates the project for 25 to 35 years 
before transferring it back to the government. Under the PPP model, the government buys the 
services from the project company. Even the State-Build-Own-Operate (SBOO) approach has 
led many countries - Mexico, UK, China, Nigeria and many more - down the path of 
privatization. There are many shortcomings in the BOT and PPP approaches which have 
created several problems for the lenders to appraise them correctly (Chen and Kubick, 2007). 
In India 'riding' corruption in project design and allocation escalates the costs of the project 
and the commencement of the operation date (Wilkinson, 2006). In road-construction many 
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companies self-finance their projects instead of them being fUnded by the Government 
(Vasdev, 2006). Tne bidding process itself is inefficient, thus hampering the lending banker's 
appraisal of costs and assessment of funds. The lack of competitive bidding in the Enron 
Project set it on a weak foimdation from the outset (Allison, 2001). 
Thus, in addition to the traditional financial, technical or economic appraisal capabilities 
of project financing, infrastructure projects require also a deep understanding of the legal 
implications, regulatory framework and institutional financial arrangements under which the 
project promoters will have to operate. Infrastructure projects being on non-recourse or 
limited recourse basis, financing them poses a tough challenge. Often, through a 
comprehensive web of contracts, every major risk element of the project is allocated to the 
party that is best able to assess and manage them. Though the literature survey points out to 
many studies, it does not come out with a single definite answer to the model appraisal 
process that can be used by the banks for appraising infrastructure projects as well as for 
assessing risk factors, particularly with reference to India. The research carried out by Mr. K. 
Balu, Assistant General Manager, RBI, is particularly relevant as he has studied the various 
issues in infi^structure projects and has given suggestions particularly with reference to 
structuring and appraising with reference to Commercial Bank Financing. 
2.11. Reserve Bank of India's Norms for Financing Infrastructure 
Infrastructure finance is defined as any credit facility, in whatever form, extended by the 
banks to an infi"astructure project, as specified below, that falls within the definition of 
"infi:astructure lending" (Master Circular, DBOD. No. FID. FIC.4/01.02.00/2007-08 dated 
July 2, 2007). In other words, it is a credit facility provided to a borrower company engaged 
in: 
• Developing, or 
• Operating and Maintaining, or 
• Developing, Operating and Maintaining 
any infrastructure facility that is a Project, such as : 
{a) a road, including toll-road, a bridge or a rail system; 
(b) a highway project including other activities being an integral part of the highway 
project; 
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(c) a port, airport, inland waterway or inland port; 
(d) a water supply system, irrigation project, water treatment system, sanitation and 
sewerage system or solid waste management system; 
(e) telecommunication services, whether basic or cellular, including radio paging, 
domestic satellite service (i.e. a satellite owned and operated by an Indian 
company for providing telecommunication service), network of trunking, 
broadband network; 
(/) an industrial park or special economic zone; 
(g) generation or generation and distribution of power; 
(h) transmission or distribution of power by laying a network of new transmission or 
distribution lines; 
(/) Any other infrastructure facility of similar nature. 
2.11.1 Exposure Ceilings 
2.11.1.1 Single/individual borrowers: The credit exposure to a single borrower should not 
exceed 15 per cent of capital funds of the banks. However, the exposure can exceed by 
additional a five percentage points (i.e. up to 20 per cent) provided the additional credit 
exposure is on account of infrastructure projects. Banks may, in exceptional circumstances, 
with the approval of their Boards, consider enhancement of the exposure to a borrower up to 
a further 5 per cent (i.e. total 25 per cent) of the capital funds for infrastructure projects and 
20 percent for other projects. 
2.11.1.2 Group borrowers: The credit exposure to the borrowers belonging to a group cannot 
exceed 40 per cent of the capital funds of the banks. However, the exposure may exceed by 
an additional 10 percentage points (i.e. up to 50 per cent) provided the additional credit 
exposure is on account of infrastructure projects. Banks may, in exceptional circumstances, 
with the approval of their Boards, consider enhancement of the exposure to a borrower up to 
a further 5 percentage points (i.e. 55 per cent) of capital funds for infrastructure projects 
and 45 per cent for other projects. 
2.11.2 Appraisal: The following guidelines are laid down by the Reserve Bank of India for 
financing infrastructure (DBOD, No. BP. BC. 67 / 21.04.048/ 2002-2003 dated February 4, 
2003). 
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Banks/FIs are free to finance technically feasible, financially viable and bankable projects 
undertaken by both the public and the private sector undertakings subject to the following 
conditions: 
(a) The amount sanctioned should be within the overall ceiling of the prudential exposure 
norms prescribed by the RBI for infrastructure financing. 
{b) Banks/FIs should have the requisite expertise for appraising technical feasibility, 
financial viability and bankability of projects, with particular reference to .risk and 
sensitivity analyses. 
(c) In respect of projects undertaken by the public sector units, term loans may be 
sanctioned only for corporate entities (i.e. public sector undertakings registered under 
Companies Act or Corporations established under the relevant statute). Further, such 
term loans should not be in lieu of or to substitute budgetary resources envisaged for 
the project. The term loan could supplement the budgetary resources if such 
supplementing was contemplated in the project design. While such public sector units 
may include Special Purpose Vehicles (SPVs) registered under the Companies Act, 
and set up for financing infrastructure projects, it should be ensured by banks and 
financial institutions that these loans/investments are not used for financing the 
budget of the concerned state governments. Whether such financing is done by way of 
extending loans or investing in bonds, banks and financial institutions should 
undertake due diligence on the viability and bankability of such projects to ensure that 
revenue stream from the project is sufficient to take care of the debt servicing 
obligations and that the repayment/servicing of debt is not out of budgetary resources. 
Further, in the case of financing SPVs, banks and financial institutions should ensure 
that the fimding proposals are for specific monitorable projects. 
{d) Banks may also lend to SPVs in the private sector, registered under Companies Act 
for directly undertaking infrastructure projects which are financially viable and not for 
acting as mere financial intermediaries. Banks may ensure that the bankruptcy or 
financial difficulties of the parent/ sponsor should not affect the financial health of the 
SPV. 
{e) In respect of financing of infrastructure projects undertaken by government-owned 
entities, banks/financial institutions should undertake due diligence on the viability of 
the projects. Banks should ensure that the individual components of financing and 
returns on the project are well defined and assessed. State government guarantees may 
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not be taken as a substitute for satisfactory credit appraisal and also such appraisal 
requirements should not be diluted on the basis of any reported arrangement with the 
Reserve Bank of India or any bank for registering regular standing instructions/ 
periodic payment instructions for servicing the loans/bonds. 
(f) Infi^structure projects are often financed through Special Purpose Vehicles. Financing 
of these projects would, therefore, call for special appraisal skills on the part of 
lending agencies. Identification of various project risks, evaluation of risk mitigation 
through appraisal of project contracts and evaluation of creditworthiness of the 
contracting entities and their ability to fulfill contractual obligations will be an 
integral part of the appraisal exercise. In this connection, banks may consider 
constituting appropriate screening committees/special cells for appraisal of credit 
proposals and monitoring the progress/performance of the projects. Often, the size of 
the funding requirement would necessitate joint financing by banks or financing by 
more than one bank under a consortium or syndication arrangement. In such cases, the 
participating banks may, for the purpose of their own assessment, refer to the 
appraisal report prepared by the lead bank or have the project appraised jointly. 
2.11.3 Types of Financing by Banks: In order to meet the financial requirements of 
infrastructure projects, banks may extend credit facility by way of working capital finance, 
term loan, project loan, subscription to bonds and debentures/preference shares/equity shares 
acquired as a part of the project finance package which is treated as "deemed advance" and 
any other form of fimded or non-funded facility, 
2.11.3.1 Take-out financing: Banks may enter into take-out financing arrangement with 
IDFC/ other financial institutions or even avail of their liquidity support. Banks may also be 
guided by the instructions regarding the take-out finance contained in Circular No. DBOD, 
BP. BC. 144/21.04.048/ 2000 dated February 29, 2000. 
2.11.3.2 Inter-institutional guarantees: In terms of the extant RBI instructions, banks are 
precluded fi-om issuing guarantees favouring other banks/lending institutions for the loans 
extended by the latter, as the primary lender is expected to assume the credit risk and not pass 
on the same by securing itself with a guarantee, i.e. separation of credit risk and ftjnding is 
not allowed. These instructions are presently not applicable to banks. While the Reserve 
Bank of India is not in favour of a general relaxation in this regard, keeping in view the 
special features of lending to infrastructure projects, viz. the high degree of appraisal skills 
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required on the part of lenders and availability of resources of a maturity matching with the 
project period, banks are permitted to issue guarantees favoring other lending institutions in 
respect of infrastructure projects, provided the bank issuing the guarantee takes a funded 
share in the project at least to the extent of 5 per cent of the project cost and undertakes 
normal credit appraisal, monitoring and follow up of the project. 
2.11.3.3. Financing promoter's equity: In terms of DBOD Circular, Dir. BC. 90/ 3.07.05/ 98, 
dated August 28,1998, banks were advised that the promoter's contribution towards the 
equity capital of a company should come from their own resources and the bank should not 
normally grant advances to take up shares of other companies. In view of the importance 
attached to infrastructure sector, it has been decided that, under certain circumstances, an 
exception may be made to this policy for financing the acquisition of promoter's shares in an 
existing company which is engaged in implementing or operating an infrastructure project in 
India. The conditions, subject to which an exception may be made, are as follows: 
(a) Bank finance would be only for acquisition of shares of existing companies providing 
infrastructure facilities as defined in Paragraph 1 above. Further, acquisition of such 
shares should be in respect of companies where the existing foreign promoters (and/or 
domestic joint promoters) voluntarily propose to disinvest their majority shares in 
compliance with SEBI guidelines, where applicable. 
{b) Companies to which loans are extended should, inter alia, have a satisfactory net 
worth. 
(c) Company financed and the promoters/directors of such companies should not be 
defaulters to banks. 
{d) In order to ensure that the borrower has a substantial stake in the infrastructure 
company, bank finance should be restricted to 50 per cent of the finance required for 
acquiring the promoter's stake in the company being acquired. 
(e) Finance extended should be against the security of the assets of the borrowing 
company or the assets of the company acquired and not against the shares of that 
company or the company being acquired. The shares of the borrower 
company/company being acquired may be accepted as additional security and not as 
primary security. The security charged to the banks should be marketable. 
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(/) Banks should ensure maintenance of stipulated margin at all times. 
(g) The tenor of the bank loans may not be longer than seven years. However, the Boards 
of banks can make an exception in specific cases, where necessary, for financial 
viability of the project. 
(h) Financing would be subject to compliance with the statutory requirements under 
Section 19(2) of the Banking Regulation (BR) Act, 1949. 
(0 Banks financing acquisition of equity shares by promoters should be within the 
regulatory ceiling of 5 per cent of the capital market exposure in relation to its total 
outstanding advances (including commercial paper) as on March 31 of the previous 
year. 
(/) Proposal for bank finance should have the approval of the Board. 
2.11.3.4 Prudential requirements 
2.11.3.4.1 Assignment of Risk Weight for Capital Adequacy Purposes: Banks assign a 
concessional risk weight of 50 per cent for capital adequacy purposes, on investment in 
securitized paper pertaining to an infrastructure facility subject to compliance with the 
following: 
2.11.3.4.2 Asset-Liability Management (ALM): The long-term financing of infrastructure 
projects may lead to asset-liability mismatches, particularly when such financing is not in 
conformity with the maturity profile of a bank's other liabilities. Banks would, therefore, 
need to exercise due caution on their asset-liability position to ensure that they do not run into 
liquidity mismatches on account of lending to such projects. 
2.11.3.4.3 Administrative Arrangements: Timely and adequate availability of credit is a pre-
requisite for the successfiil implementation of infrastructure projects. Banks/FIs should, 
therefore, clearly delineate the procedure for approval of loan proposals and institute a 
suitable monitoring mechanism for reviewing applications pending beyond the specified 
period. Multiplicity of appraisals by each and every institution involved in financing, leading 
to delays, has to be avoided and banks should be prepared to broadly accept technical 
parameters laid down by leading public financial institutions. Also, setting up a mechanism 
for an on-going monitoring of the project implementation will ensure that the credit disbursed 
is utilized for the purpose for which it was sanctioned. 
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2.11.3.4.4. Asset Classification Norms: In terms of these norms/ISr -tbr^nffSstructure 
projects, financed by the banks / FIs after May 28, 2002, the date of completion of the project 
should be clearly spelt out at the time of financial closure of the project. In such cases, w.e.f 
March 31, 2008, if the date of commencement of commercial production/operation extends 
beyond a period of two years after the date of completion of the infrastructure project, as 
originally envisaged at the time of initial financial closure of the project, the account should 
be treated as a substandard asset. Thus, if a project is approaching the said two-year period, 
banks are expected to undertake a viability study of the project to assess its eligibility for 
restructuring, and, if necessary, consider restructuring the asset to ensure that the asset quality 
is maintained. In case the project needs to be restructured, the restructuring would be 
governed by the RBI Circular DBOD, No.BP.BC. No.37/21.04.132/2008-09 dated August 
27, 2008 on "Prudential Guidelines on Restructuring of Advances by Banks". These 
guidelines also provide for special regulatory treatment for asset classification of the 
restructured account provided the conditions stipulated therein are complied with. 
2.12. Measurement of Risk 
Mr. Alan Greenspan, Chairman, US Federal Reserve, in April 2004 had made an interesting 
comment before the Senate Committee: 
"Only through steady and continued progress in measuring and understanding risk 
will our banking institutions remain vibrant, healthy and competitive in meeting the 
growing financial demands of the nation. Therefore, the regulatory authorities must 
provide the industry with proper incentives to invest in risk management systems that 
are necessary to compete successfiilly in an increasingly competitive and efficient 
global market." 
Risk management is, first and foremost, a science. If the banks use accurate data, 
reliable flnancial models and the best analytical tools, they can minimize risic and make 
the odds work in their favour. 
Risk Management is the identification and evaluation of risks to an organization 
including risks to its existence, profits and reputation (solvency) and the acceptance, 
elimination, controlling or mitigation of the risks and the effects of the risks. It is a product 
of Probability of default. Loss Given default and Exposure at default. 
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Risk Management helps in increasing Bank Competitiveness and Performance, 
augments in Shareliolder Value Creation and is also a Regulatory Compliance Tool 
(Basel II Accord). 
2.12.1 Basel II and Specialized Lending', As per Basel II, a distinct class of lending called 
Specialised Lending is defined which possesses all the following characteristics, either in 
legal form or economic substance: 
• The Exposure is typically to an entity (often a Special Purpose Entity). 
• The Borrowing Entity has little or no material assets/activities and therefore little or 
no independent capacity to repay the obligation, apart from income received from 
asset(s) being financed. 
• The Terms of Obligation gives the lender substantial degree of control over the assets 
and the income it generates 
As a result of the above, the primary source of repayment is the income generated by the 
asset, rather than independent capacity of a broader commercial enterprise. 
Specialized lending has five distinct risk classes: (/) Project Finance, like the one 
employed in infrastructure sector, wherein the lender is usually paid solely or almost 
exclusively out of the fimds generated by the contracts for the facility's output, for example 
the electricity sold by a power plant; {ii) Borrower usually an SPY is not permitted to 
perform any other function other than develop, own and operate the installation. The 
consequence of this is that repayment depends on project cash flow and collateral value of the 
project assets; {Hi) Object Finance which means financing of big project outputs (objects) 
like aircrafts, satellites, etc., where the repayment is dependant on the cash flows generated 
from the object; (/v) Commodities Finance, and (v) Real Estate and High volatility Real 
estate. 
Basel II has given the following supervisory slotting criteria based on parameters such as: 
1. financial strength, 2. political and legal environment, 3. transaction characteristics, 4. 
strength of sponsor, and 5. security package. Each of these is rated on the above 5- point 
criteria. This rating is based on many parameters specified under each of the above. 
The Basel II has prescribed the following risk weights: 
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Table 2.1: Risk Weights for Specialized Lending Prescribed by Basel II 
Strong 
70% 
Good 
90% 
Satisfactory 
115% 
Weak 
250% 
Default 
0% 
which correspond to the following rating scale (credit assessments): 
Table 2.2: Rating Scale Corresponding to Risk Weights (Specialized Lending) 
Strong 
BBB- or better 
Good 
BB+ or BB 
Satisfactory 
BB- or B+ 
Weak 
BtoC-
Default 
NA 
As Basel II advises banks to use an internal rating model to measure risk, the researcher 
will look at credit rating mechanism as practised by the Indian banks. However, it may be 
noted that the Indian banks as of now are following the standardized approach to lending, 
hence, the internal rating-based approach is not applicable. 
2.13 Assessment of Risk by credit rating mechanism 
There are two generic approaches practised by the banks. The first is the Standardized 
approach which is a tool for measuring credit risk to facilitate specific regulatory capital 
requirements. For this the counter parties in credit exposure are classified into three 
categories: Sovereign State, Banks and Corporates. This approach provides for preferential 
risk weights for each credit exposure in the range of 0-20-50-100-150 per cent, depending 
on the type of exposure and the availability of risk mitigants. 
The second is the Internal Rating Based (IRB) approach where the focus is more on 
risk-sensitivity of exposures to provide discretion to use internal inputs to assign preferential 
risk weights. It has two versions - Foundation and Advanced approach. There are six 
exposure types: (/) Sovereign states, (//) Banks, (///) Corporates, (iv) Retail, (v) Project 
Finance, and (vz) Equity. As Indian banks move from standardized approach to foundation 
IRB approach rating models and its correlation with Probability of Default (PD), Loss Given 
Default (LGD) and Exposure at Default (EAD) becomes critical. 
Rating implies an assessment or evaluation of a person, property, projects or affairs 
against a specific yardstick or benchmark set for the purpose (Baghchi, 2005). A sound credit 
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policy should necessarily address: Exposure, Concentration, Spread, Correlation, Default and 
Recovery issues. 
In credit rating the objective is to assess/evaluate a particular credit proposition on the 
basis of certain parameters. These are classified into various grades according to the yardstick 
/benchmark set for each grade. Credit rating involves both quantitative and qualitative 
evaluations. 
The Basel committee has defined credit rating as a "summary indicator" of the risk 
inherent in individual credit, embodying an assessment of the risk of loss due to default of 
counterparty by considering relevant quantitative and qualitative information. Thus, credit 
rating is a tool for the measurement or quantification of credit risk. Basel II has summed up 
the utility of credit rating in this way. 
"Internal Risk ratings are an important tool in monitoring credit risk. Internal risk 
ratings should be adequate to support the identification and measurement of risk from 
all credit exposures and should be integrated into an institution's overall analysis of 
credit risk and capital adequacy. The rating system should provide detailed rating for 
all assets, not only for criticized or problem assets. Loan loss reserves should be 
included in the credit risk assessment of capital adequacy." 
As an adequate credit rating directly corresponds to a degree of risk, and it is often used 
in transaction level pricing, utmost objectivity has to be maintained. Michael Couhy {Risk 
Management, p 270) says: "The goal of credit scoring is to generate accurate and consistent 
risk ratings, yet also to allow professional judgment to significantly influence a rating where 
this is appropriate." 
Therefore, credit rating is often used by banks as an ideal mechanism to assess 
transaction and portfolio level risks. 
2.13.1 Other Methods to Assess Risk: Lending institutions take four types of major credit 
decisions: (!) Sanction or extension of existing credit limits, (ii) Liquidation, (Hi) Foreclosure 
and (iv) Renegotiation. In all these decisions, the central task is to anticipate failure or 
success of a borrowing entity, because the prospect of recovery of the loan is itself tied to the 
business fortunes of the borrower. In taking these decisions, banks and financial institutions 
carry out an extended credit appraisal exercise using both qualitative and quantitative 
information about the borrowing firm and its business environment. Finally, when all factors 
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are weighed, the actual decision is made on the basis of judgment. Most bankers maintain 
that the loan granting is a judgmental call. Currently, there is evidence of an increasing 
interest among lenders in the analytical or quantitative tools that can help them take lending 
decisions more professionally. The use of quantitative or analytical methods provides 
demonstrative evidence of exercise of diligence in sanctioning loans. Need for such evidence 
is felt acutely by executives haunted by anxiety of staff accountability. Banks hope to crank 
up their lending functions - now showing signs of paralysis - back to life, by using reliable 
analytical tools. For a summary of the ideas of this school of management thought, Roy 
Rowan's The Intuitive Manager is referred to. 
The quantitative support systems based on discriminant analysis are finding popular use 
in credit decisions. Multiple Discriminant Models are a result of empirical studies which aim 
at identifying attributes of business firms that can predict their failure or success. In other 
words, these models skim and scan over the borrowing entity and identify surface 
characteristics, on the basis of which they attempt to forecast how firms will fare. A summary 
of discriminant analysis made in the last three decades is available in a paper by V. Nirmala 
and others (1995). A scrutiny of past research shows that these models were developed 
specifically for banks and were employed only for credit decision making of larger 
magnitudes. The authors differentiated their approaches by choosing different sample sizes 
and population group of firms, applying different definitions of failures and non-failures 
(bankruptcy, loan default, etc.). There are basically two main discriminant methods -
Univariate and Multivariate. 
Univariate Model: Under this model, a single variable is selected and tested for its ability 
to distinguish failed from non-failed firms. If the distribution of the variable for failed firms 
differs from that of non-failed firms in a discernible manner, the prediction model can exploit 
the difference and reduce both Types I and Type II errors which may happen while giving 
credit (Sampath Raj, GC, 1999; Beaver, 1968). Zmijewski (1984) made a survey of some 
univariate models where he tried to test the selected ratios for their predictive powers by 
calculating the means of distribution and F Test scores. W H. Beaver also conducted a study 
of four ratios, applying them on samples of "companies before failure", over periods ranging 
from one to five years. The ratios were also tested for both failed and non-failed firms. The 
ratios tested were: (a) Cash Flow/Total Debt, (b) Total Debt / Total Assets, (c) Working 
Capital/ Total Assets and (d) Current Ratio. The test revealed interesting results. Cash Flow/ 
Total Debt and Leverage ratios showed the most predictive powers. 
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In India one major work in the univariate area is a paper prepared under the auspices of 
ICICI by Dr L.C. Gupta who later augmented and published the work. He used a paired 
samphng technique and tested 63 financial ratios for credit appraisal. Gupta also ranked them 
in the order of their predictive power. According to him, some of the best ratios are: EBDIT 
(Earnings before Depreciation Interest Taxes) and Amortization/Sales and Operating Cash 
Flows/ Sales. 
Multivariate Models combine information with several financial variables into a single 
predictive score known as Z-Score which is calculated by using a set of mathematical 
formulae. The Z-Score is then used in 2 ways: 
(a) Prescribe a suitable cut-off point in the same way as for single variable by assigning 
weights to Type I and Type II errors. 
(b) Convert it into a probability measure as advocated by Merton. 
Most of the recent studies in discriminant analysis were done in the multivariate area. The 
research works are diverse in nature not only in terms of techniques employed, but also in the 
variables used. Zmijewski (1984) made a survey of some of the major models and his 
findings reveal one notable fact. Most of the models have high percentage of predictive 
success for the non-bankrupt (non-failed) sample group, whereas it is not so in the bankrupt 
(failed) sample. This indicates a likely bias in the sample selection, since larger numbers of 
non-bankrupt firms constitute the samples and there are inadequate readings for the non-
bankrupt group. Altman estimates that the cost of Type I is 35 per cent of Type II costs 
(1977). Another successful model (Altman, Holdman and Naraynan, 1977) was employed by 
an agency called Zeta Services which furnishes "Zeta Credit Risk" reports on subject firms 
for its clients. Another study (Dietrich and Kaplan, 1982) attempted to classify corporate 
borrowers of a bank into four categories - current, irregular, substandard and doubtful. 
Ample research studies have been done in this area notably by Beaver, 1966; Altman, 1968; 
Blum, 1974; Dombolena, 1980; Zmijewski, 1983; and also by Altman and Holdman. 
Project finance lending is oflen viewed more risky than corporate finance lending. The 
premise for this view is that the ability of a single asset to generate cash is less certain than a 
corporation's ability to generate cash from a presumably diversified base of assets, customers 
and revenue streams. Furthermore, Greenfield projects are viewed as equivalent to start ups 
with no operating history and significant construction risks (Dymond, 2003). The best 
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quantitative data on project finance default and recovery rates come from the recent response 
to the Basel Committee's proposed new risk for project financing (Esty, 2002). Four leading 
project finance banks provided loan data to Standard and Poor's Risk solutions to analyse the 
historical probability of default (PD) and Loss Given Default (LGD) for their aggregate loan 
set Combined. These banks represent 24 per cent of the global project finance market. The 
results of the study are striking. The 10-year cumulative default probability for project 
fmance loan was calculated to be 7.5 per cent - a rate equivalent to BBB+, rated as corporate 
unsecured loans. Recovery rates are even more striking: the mean LGD was 25per cent and 
the median was 100 per cent. In other words, once a project finance transaction has defaulted, 
the average outcome for the lenders is a recovery rate of 75per cent of the exposure, and the 
most frequent outcome is a 100 per cent recovery of loan value. These recovery rates exceed 
recovery rates for secured and unsecured corporate loans with equivalent default 
probabilities. Most of these data are publicly unavailable. 
There may be numerous causes of default in the case of a infrastructure loans which may 
fall into the following categories: Failure to complete construction. Poor technical operating 
performance of the asset, Non-payment by the off-taker or other contractual counterparty 
delinquency. Decline in market price of output and so on. Optimization of the infrastructure 
asset may be a solution (Patten, Hahn, 2003). However, in the infrastructure fmance, little 
work is done as far as measurement of credit risk is concerned. In the global context. 
Development of Basel II Conforming Model was developed by Jorg Orgeldinger (Basel II 
and Project Finance, Winter 2006). Standards and Poor's use a framework of analysis that 
extends well beyond traditional approach of rating projects in the power sector (Standard and 
Poor's, 2001). Fitch applies project finance ratings to different types of projects including 
telecommunications, power projects, toll-roads, mines and pipelines. He divided the risk into 
several components: sponsors, pre-completion, operation, off-take, structural, etc.(Fitch, 
2001). The Worid Bank has developed the software - INFRISK - for the rating of project 
risk (Dailami et al, 2002). However, in the Indian context, except for some articles, not much 
research work has been done particulariy with regard to measurement of risk. However, there 
is enough literature available on the need for investment in infrastructure. 
2.14. Gaps in the Existing Literature 
Against the above backdrop, a need is felt to undertake further research in order to fill the 
information gaps in literature with particular reference to: 
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(a) The need to shift from "Why" to "How", particularly from the point of view of 
appreciation of project structure by commercial banks. 
(b) The Reserve Bank of India's clear advice to the banks is to have greater exposure in 
infrastructure sector after careful and due diligence. This suggestion needs adequate 
understanding of the new project structure, which is complex and elaborate. In order 
to safeguard bank's capital, the RBI has laid down stringent asset classification norms. 
In this regard, the present research will fill in the lack of knowledge and skill that will 
help bankers face the task of appraising and financing infrastructure projects 
confidently. 
(c) The identification and incorporafion of sector specific and unique risks faced by 
commercial banks in project appraisal. 
(d) The gaps in techniques of risk measurement in infrastructure projects, particularly 
with reference to the credit rating mechanism at a single transaction level. The 
research will focus on credit rating mechanism as the rating class directly corresponds 
to capital adequacy and pricing of loans. It becomes even more critical as banks 
prepare to move from the foundation IRB approach to the advanced IRB approach. 
(e) The existing economic bottlenecks that prevent commercial banks from financing 
infrastructure projects. Appropriate suggestions will be offered to overcome the 
potential problems in project finance. 
(/) The organizational preparedness to promote infrastructure financing in a big way will 
be discussed and possible methods will be suggested. 
In the next chapter, the project appraisal of infrastructure projects and risk measurement 
techniques used by bankers are discussed, based on descriptive research carried out by the 
researcher. 
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Chapter 3 
PROJECT APPRAISAL AND RISK MEASUREMENT IN 
INFRASTRUCTURE FINANCING BY INDIAN BANKS 
3.1. Introduction 
As mentioned in Chapter 1, the challenge before the lenders of infrastructure projects lies in 
evaluating the viability and bankability of a project by following proper appraisal process. 
The key to successful project appraisal is in ensuring that the project has passed through a 
stringent appraisal process and risk evaluation and that the lender should not feel that the 
decision to lend is merely based on "gut" feeling. Of course, it is a known fact that lenders 
the world over are on a learning curve and Indian Banks and Financial Institutions are no 
exception. 
The process of project appraisal for the infrastructure sector financing adopted by Indian 
banks is discussed in Section A. Though the process of risk management, consisting of risk 
identification, allocation and mitigation is a part and parcel of the overall project appraisal 
process, considering its importance, those aspects relating to risk are discussed separately in 
Section B. 
Section A 
Project Appraisal 
3.2. Project Structure 
As discussed in Chapter 2, infrastructure project financing in India follows the project finance 
structure. Project financing is generally used to refer to a non-recourse or limited recourse 
financing structure in which debt, equity, and credit enhancement are combined for 
construction and operation, or the refinancing, of a particular facility in a capital-intensive 
industry, in which lenders base their credit appraisals on the projected revenues from the 
operation of the facility, rather than on the general assets or the credit of the sponsor of the 
facility, and rely on the assets of the facility, including any revenue-producing contracts and 
other cash flows generated by the facility, as collateral for the debt (Hoffman, 2001). 
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Broadly, the projects may be classified as: Brown field, which may mean the expansion 
of capacity of the product lines by the existing ventures or expansion by adding new product 
lines or further investment by the existing ventures in new technologies, or, Green field, 
which may be an entirely new industrial venture being established (Prasanna Chandra, 2003). 
Since most of the infrastructure projects are started out as a public private partnership and for 
a limited concession period, they may be considered mostly as greenfield projects (Das, 
2006). Investments in infrastructure are mostly through project companies (SPVs) that rely 
on project cash flows rather than parental support. These projects are highly capital intensive 
and have long-gestution periods. They have to shoulder higher risks that need to be evaluated 
carefully and proper structures have to be provided for mitigation. Better understanding of the 
sectoral dynamics from different perspectives would help the banker greatly in his efforts to 
quantify and measure the risks arising out of various factors. Further, the infrastructure 
sector has its own unique features which are not found in the other sectors of the economy. 
The banker's views on a project are based on a wider canvas and therefore s/he should 
appreciate the inter-linkages of the sector with socio, cultural, political and economic factors. 
The banker may keep in mind the historical development, evolution of the sector, key-drivers 
of commercialization of infrastructure, contemporary scenario at local, state, national and 
international levels. 
In India, traditionally project financing has been carried out by bankers using the 
corporate finance structure. See Figure 3.1. 
Figure 3.1: Traditional Corporate Finance 
Traditional Financing 
Parent Company 
(RE-40%) 
Returns 
Full Recourse 
Loan (60%) 
Debt Service 
Investment 
Project Investment 
Debt 
Prospers 
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In fact, bankers lend to the sponsors who invest money in the projects. Bankers are able to 
get the repayment from the sponsors who have to capture the cash flows of the project. 
Bankers are connected to the project through the sponsors and, therefore, they have recourse 
on to the balance sheet of the sponsors, which means, if anything goes wrong, then the 
sponsors will ultimately have to bear a major chunk of the risk of the project. 
However in Infrastructure, most of the financing is done on the basis of Project Finance 
structures as elucidated in some of the definitions in the previous chapter. The structure for 
financing infrastructure projects is as follows: 
• As most of the structures discussed in Chapter 1, like BOT, BOLT, BOOST, etc., are 
of limited-duration, it is quite logical for the project sponsors to create a Special 
Purpose Vehicle/Entity (SPV). In the case of infrastructure projects, SPVs are formed 
under the Companies Act, 1956, and are therefore legally independent from the parent 
company. These SPVs are incorporated with the sole objective of implementing and 
operating the project. The SPV is different from a subsidiary as there may be two or 
three equity sponsors and none of them will have more than 51 per cent stake in it. 
Project sponsors take an equity stake in the SPV, depending on project cost and 
sponsors' ability. Normally, bankers insist on an equity contribution of 15-30 per cent 
of the project cost. This is called "Sponsors' Equity Contribution". As some banks 
find it difficult to finance such a high debt-equity ratio, in order to increase the 
bankability of the projects, the government has come out with a "Viability Gap 
Funding Mechanism", wherein the government or its department gives the SPV an 
upfront equity support in the form of a grant. However, as per the Circular dated July 
2004 (NHAI, Ministry of Finance), the upfront grant cannot exceed 40 per cent of the 
project cost. This grant can be either a positive grant, which means the govenmient 
contributes to the equity of the project, or it can also be a negative grant. Because it is 
bidding for a highly lucrative project the SPV has to pay upfront money to the 
government, as in the case of the Mumbai Pune Satellite Highway, the Delhi Gurgaon 
Road Project, etc. It becomes obvious, therefore, that these projects are financed at a 
relatively very high gearing (Debt Equity Ratio) vis-a-vis conventional projects, 
especially if the offtake is assured by bankable entities. The main reasons why 
sponsors will form an SPV would be to derisk own balance sheet from the high 
project leverage, create an exit option for equity investors and tax structuring. It 
means that for lenders there is a legal and structural separation (bankruptcy 
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remoteness) of the project from the sponsors and the sponsor's cash flows are ring-
fenced from the cash flows of the project since the SPV is a focused entity with a 
limited purpose (cash-flow protection). It also restricts additional debt issuances. 
• The SPV thus formed would enter into contractual agreements with project 
contractors, operators, government and project lenders (together referred to as 
"Project Parties"). As explained in the last paragraph, in non-recourse project 
financing, project lenders would not have any fall back on the resources/balance 
sheet/ assets of the sponsors if the SPV fails to meet its debt servicing obligations; 
however, in the case of limited recourse financing, under certain defined condidons 
(mostly cost over-run support from sponsors till the construction period), project 
sponsors would have certain contractual obligations towards project lenders. In most 
cases of project financing, other lenders would have no recourse to the sponsors. 
Because of this, it becomes imperative that lenders examine the project proposal 
given by the borrowers more carefully as the success or failure of their lending 
decision would depend solely on the success or failure of the project per se and 
the cash flows generated by the project rather than strength of the sponsors or 
the security on offer. The objective of the contracts is to fix project-related 
obligations on each project party and ensure that certain risks are allocated to those 
parties that are best suited for mitigating the risk diligently. At the project 
development stage itself, therefore, it is important for the bankers and legal councilors 
to advise the sponsors and SPV on appropriate risk allocation and to ensure that a 
robust legal and structural framework is put in place. 
3.3. Key Project Parties 
As the project moves from the development phase to the financing stage and thereafter to 
construction and finally operations, several project parties get involved with the project. It is 
therefore important for the lenders to identify these parties so as to have a robust contractual 
framework which would include all the parties who have a stake in the project. 
3.3.1. Project Sponsors: Project sponsors are responsible for converting a concept into a 
project and have a role in setting up the project vehicle, identifying and recruiting the right 
managerial talent to implement and run the project, providing a clear mandate to such 
management on their expectations, and, finally, subscribing to a portion of equity in the 
project vehicle. The acumen and financial strength of the sponsors are critical as the 
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management team put up by them should have the relevant skills and experience in the 
project area and, in case the project gets into trouble, the sponsors can also infuse additional 
equity. 
3.3.2 Project Vehicle; The SPV is responsible for delivering a bankable project during the 
financing phase, implementing the project and thereafter operating it in a manner that is 
financially viable. It selects and appoints all the project contractors, negotiates and executes 
the contracts, raises the necessary finance, supervises construction and commissioning and 
ensures smooth operation of the project either directly or through an Operations and 
Maintenance (O & M) Contract, 
3.3.3 Project Lenders: Project Lenders provide debt to finance the construction of the 
project. Typically a consortium of project lenders, led by a "Lead Bank" ascertains the 
bankable project cost, and, in consultation with the SPV and the project sponsors, arrives at a 
"Means of Finance" to finance the same. They disburse the debt in stages and perform a 
monitoring role during the construction phase, and, on commissioning monitors the 
performance and operation of the project till all the debt is repaid. Project lenders are secured 
by project assets and do not normally interfere in the day to day operations of the SPV. 
However, imder conditions of default, the project lenders' rights are invoked. Lenders 
normally sign a "Substitution Agreement" with the sponsors and SPV, as a part of loan 
documents which gives them the rights to look into the SPV's and management's structure 
and they can then resell the equity to a third party which can carry forward the project 
profitably. 
3.3.4. Engineering Procurement and Construction (EPC) Contractor: Typically the EPC 
contractor designs the project, procures all the engineering skills and equipment to construct 
the project, erects ail the project facilities, ensures that the test and trial runs are completed 
and finally commissions the project, all on a "Fixed Time-Fixed Price" basis. The EPC 
contractor's key objective is to deliver a project as per predefined specifications within a 
certain cost and time frame. It also provides for performance guarantees to the SPV. It may 
choose to subcontract certain portions of the assignment to other contractors but such 
subcontracting does not relieve it from its sole responsibility of delivering a completed 
project to the SPV. 
3.3.5. Operations and Maintenance (O & M) Contractor: As the name indicates, the 
O&M contractor is responsible for operating and maintaining the plant in line with industry 
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best practices. Performance parameters that need to be achieved during operations are 
predefined in an O&M contract and the O&M contractor provides managerial skills and 
operations experience to achieve and even surpass the agreed parameters. 
3.3.6 Government: The Government is a key project party. A particular government 
department or agency will grant the concession to the SPV to set up the project and ensure 
that a proper legislative and regulatory framework exists that allows the concerned SPV to 
compete on a level playing field along with existing, possibly government-owned entities, in 
the same area. In some cases, like the electricity generation sector, the state governments 
have counter guaranteed the performance of off-take obligations of the State Electricity 
Boards (SEBs) and in certain cases the Central Government has counter guaranteed the 
performance of the state Government. 
3.3.7 Suppliers: The Suppliers are critical during the project development stage. Usually the 
EPC contractor ties up with the suppliers of materials prior to the construction phase. For 
instance in a power project, suppliers of raw materials for power production are critical. 
Supply of coal for thermal power plants has to be tied with the Coal Corporation, and then, if 
the power plant is not located at the pithead, transportation of coal also needs to be arranged. 
There are examples of many power plants which have defaulted on payments because 
supplies of inputs were not provided on time. A glaring example is the case of Dabhol Power 
Plant which had to be shifted from Gas-based power plant to Naptha, which is a costly source 
of fiiel, thus raising the cost per mega watt of power produced. 
3.3.8 Off-takers (Customers): There are two kinds of projects in terms of off-takers. One, 
where off-takers cannot be defined like road and telecom where for demand projections we 
have to fall back on historical traffic/tariff studies and there are projects like power, where the 
offtaker is the State Electricity Board. Once the offtakers are defmed we can have a "Take or 
Pay" kind of agreement with them, which means a certain predefined payment will be made 
(under defined conditions) even if the offtaker is not able to buy the infrastructure output. 
This structure of a project is represented in Figure 3.2. 
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Figure 3.2 : Project Structure 
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Successful project structure entads a win>win situation for all 
3.4 Key Project Documents and Contracts 
The project company/structure defined in the previous section is unusual in the sense that it is 
set up to undertake a single project. From the perspective of a banker, documentation will be 
the primary evidence in case of any dispute with the borrower. Documentation will be useful 
to prove bank's claims/charge against legal representatives, liquidators, official receivers, etc. 
Correct documentation may also lay bank's prior charge against the government, other 
creditors, etc. In the case of disputes referred to a court of law, documentation will help in 
proving the bank's case against the defaulter. The party to a project will agree to assume risk 
at a reasonable price only if s/he understands that risk clearly. Hence project finance is 
appropriate only for projects like power stations, roads, railway lines, airports and telecom 
networks that involve established technologies. Correct documentation at the development 
stage helps in monitoring the project during the construction and operation stages as it lays 
down terms and conditions for operational performance that is legally binding. However, 
project finance may not be suitable for projects that involve complex or unproven 
technologies as suggested by the inability of the UK Government to arrange project finance 
for research and development projects (Chandra, 2002). 
There are two major categories of documents in any Infrastructure Project. They are 
Project Documents and Financing Documents. 
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3.4.1. Project Documents 
3.4.1.1. Concession/License Agreement: This is the first agreement that the project SPV 
signs through bidding or a tender system. It is an agreement with the government granting the 
right to the project vehicle to develop the project. It is called by the name of Concession 
Agreement in Road Projects; Licensing Agreement in the case of Telecom projects where 
licenses to particular circles are bid by the telecom service providers; Operations, 
Maintenance and Development Agreement (OMDA) in the case of Airport Privatization. The 
concession agreement delivers the project site to the private developer. Usually in the 
concession agreement the government /public body agrees to meet the Rehabilitation and 
Resettlement (R& R) expenses, if any. The concession agreement specifies the term of the 
agreement - say 12 years - in case of 6-laning road projects and also specifies the termination 
rights in the case of end of concession period or force majeure closure in the event of 
political/non-political disturbance. It lays down the technical specifications and terms and 
conditions for any direct agreement of the state with the SPV called the State Support 
Agreement (SSA) which mitigates political risk to a large extent. 
3.4.1.2 Shareholders' Agreement (SHA): This is the agreement between all the 
shareholders of the SPV, including project sponsors who propose to establish the 
shareholding pattern and the shareholders' representation in the management with minority 
protection rights, if any. It clearly establishes the decision-making process in reserved 
matters. From the bankers' point of view, shareholders' agreement clearly defines the cash 
calls and remedies available against funding defaults by the shareholder. In case of disputes, 
the agreement defines the shareholders' exit process and Right of First Refusal (ROFR) to 
other shareholders. 
The Shareholders' Agreement is critical as it ensures that equity funding is fully tied up 
and available to the SPV as per its financing requirements. It attempts to ensure the smooth 
functioning of the SPV and ensures that certain decisions are made with the concurrence of 
all shareholders as opposed to simple majority of the SPV's board. It lays down a simple 
process by which a shareholder can monetize his/her shareholding and the rights of other 
shareholders in such an event. This helps the banker in clearly resolving disputes between 
shareholders once the SPV starts getting profits. It also prevents the project fi-om suffering 
losses on account of shareholders' apathy, as it defines their rights and responsibilities 
clearly. 
70 
3.4.1.3 Engineering Procurement and Construction (EPC) Contract: It is an agreement 
between the SPV and the EPC contractor that establishes the sole right of the EPC contractors 
in designing, procuring, constructing, testing and finally commissioning the plant/facility 
according to specifications laid down in the contract within a specified date and at a certain 
cost. It lays down guaranteed and minimum performance parameters which the EPC 
contractor will need to achieve. It also fixes the responsibility of the contractor to 
rectify/modify the plant if it fails to meet the guaranteed performance parameters and 
penalties/liquidated damages. Liquidated damages are also used against time overruns, if any, 
by the EPC contractor. Typically liquidated damages are capped at 20 per cent of the EPC 
contract value. Once the project is executed, and, if during the post-commercialization period 
any defect in the design of the road/plant is found, the EPC contractor is liable to pay the 
Defect Liability. 
A well-drawn up EPC contract protects the project against time over-runs and cost 
escalations particularly if it is a fixed-time fixed-price contract. Still a limited cost over-run 
support is sought by the bankers from the sponsors. Therefore, the selection of the EPC 
contractor is critical; and in the power sector it becomes mandatory to select a qualified EPC 
contractor through the international bidding route. However, in the road sector it is often seen 
that the SPV awards the EPC contract back to one of the sponsors since it is observed that 
many sponsors of SPVs in road projects are construction contractors themselves. Presently, in 
certain power projects the EPC contracts are not awarded at all, as they are developed on 
Boiler Turbine Generator (BTG) basis, and also because the sponsor of the SPV procures the 
most critical parts on individual contract basis. This happens only when the sponsor has an 
extremely strong track record in the sector. Also by seeking warranties from the contractor, 
the SPV ensures that the liability period is taken care of by ensuring the availability of 
adequate spare parts and having repairs carried out by experienced personnel at zero or low 
cost. 
3.4.1.4 Operations and Maintenance Contract: It is an agreement between the SPV and the 
O&M contractor that establishes the responsibility of the O&M contractor to operate the 
plant/ facility to ensure its productivity and smooth functioning. It cleariy defines the 
maintenance obligations that will ensure that the project/facility is maintained as per the 
industry best practices. It also specifies the bonus ratios payable to the O&M contractor, for 
exceeding the predetermined performance parameters and also penalties applicable for under-
achievement. The O&M contract ensures a certain level of mitigation of operating and 
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performance risks. Certain other sector specific project documents like the Power Purchase 
Agreement, Fuel Supply Agreement, Fuel Transport Agreement, and Default Escrow 
Account are discussed in the next chapter. 
3.5 Financing Documents 
The documents that govern the financing of the project as agreements between SPV and 
Project Lenders are referred to as Financing Documents. 
3.5.1 Loan Agreement: The loan agreement, which can depend on the bank and the 
structure being used, may be called as the: Common Loan Agreement, Facility Agreement, 
Rupee Facility Agreement, Senior Loan Agreement, etc. It defines the amount and purpose of 
the loan and the term of the loans or repayment schedule. Normally the infrastructure loans 
repayment schedule is a balloon-shaped figure or step-up repayment graph. It has a defined 
moratorium period. The loan agreement specifies the interest rates, which because of the long 
tenure of the project are based generally on floating interest rates (in the case of foreign 
currency loans) and pegged to a benchmark like the Mumbai Inter Bank Call Money Rate 
(MIBOR) or the London Inter Bank Call Money Rate (LIBOR). Generally the interest rates 
come with a reset clause. The loan agreement defines the pre-commitment and pre-
disbursement conditions, which are discussed in detail in the next section. The draw-down 
schedule or disbursement schedule is prepared in consultation with the 'consortium' lenders 
and it is specified in detail in the loan agreement. The loan agreement also clearly states the 
debt fees/service, representation and warranties and the conditions which may be deemed as 
events of default and the dispute resolution procedure to be followed in case of default. 
3.5.2 Inter-Creditor Agreement: As the quantum of the infrastructure loan is large, the 
infrastructure debt is arranged by the process of Debt Syndication. Since in syndication the 
creditors to a single project are large in number, the syndicate agreement amongst the lenders 
is critical which helps in coordinated action by all the bankers. It also prevents action by any 
single lender. This agreement preserves the right of each individual lender with the borrowers 
by writing a procedure for the same in the agreement. The agreement specifies Lenders of 
Facility agents, if appointed, and the rights and responsibilities are cleariy spelt out. 
The Project Documents and Financing Documents along with the key contracts listed 
above are called "Transaction Documents" of the project. 
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Figure 3.3 depicts the contractual linkages discussed above. At the centre are the SPV and 
concerned government department/authority which is bound by a concession agreement. 
Lenders are contractually obligated to give funding, and borrowers (SPVs) are contractually 
obligated to protect the interests of the lenders. Shareholders' agreement plays a key role in 
the constitution of the SPV. 
Figure 3.3 : Contractual Structure 
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It works as a credit enhancer for lenders who use the provisions of shareholders' 
agreements as financial covenants. Lenders and SPV give payments to EPC consortium with 
a contract to build and the 0& M consortium is linked to the EPC consortium for handing 
over and taking over of the project sites. 0 & M contractor has the obligation to maintain 
operate and collect the revenues. 
The strength of Transaction Documents forms the basis of the Project Appraisal by the 
bankers. If all the project parties are bound by an iron-clad contract at the initial stage and 
all potential risks are plugged, then there is little chance of the project being unsuccessful 
Some sector-wise critical documents are listed down in Table 3.1 
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Table 3.1: Critical Transaction Documents for Infrastructure Loans 
Sector Name 
Power 
Roads 
Ports 
Telecom 
Oil and Gas 
SEZ 
Critical Transaction Document/s 
Fuel Supply Agreement/ Power Purchase Agreement 
Concession Agreement / Traffic Study 
Concession Agreement/ Traffic Study 
Licensing 
Fuel Supply Agreement' Off-takers' Agreement 
State Support Agreement 
3.6. Project Appraisal Cycle: Stages in Infrastructure Financing 
3.6.1 Development Construction and Operation Stage: Debt Syndication: Figure 3.4 
illustrates the critical stages through which a project passes. It is important for a lender to 
understand the various stages and the implications on financing thereof. 
Figure 3.4: Time Distribution of Project Effort 
Time Distribution of Project Effort 
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At the development stage itself when the SPV is formed, the type of arrangement, under 
PPP or any other such initiative, is also to be identified and then the bid for the project is 
announced. This process normally takes three to six months. The SPV does the techno-
economic feasibility study of the said project and ties up issues such as location, linkages to 
74 
raw material, utilities, etc. Then the financial feasibility including debt capacity and 
promoters' equity stake is identified. The project report thus prepared (3-6 months) is then 
presented as information memorandum to the lenders. After an analysis of the information 
memorandum, the bank decides whether to commit to associate itself or not with the project 
at the development stage itself Herein the lender may put in various pre-commitment 
conditions like the signing of principal agreement enabling promoters to develop the project, 
appointment of Lenders' Independent Engineer and Lenders' Legal Counsel and ask the 
borrower to refer all documents to them for preparation of insurance agreements, a letter of 
comfort for equity contribution, cost over-run guarantee, conditions for state government 
guarantee and acquisition of all clearances by the SPV including Pollution Control Board 
certificates, clearances from Ministry of Environment, Finance, etc. Once all the pre-
commitment conditions are met (2-9 months), the bankers associate themselves with the 
project and help in drawing up iron-clad contracts with project parties for the launch of the 
project. For meeting this requirement, the SPV gives the mandate to the financier (1 month) 
and the financier starts the syndication process for arranging the loan. 
3.6.2 Syndication Process: The information memorandum along with the project structure 
and appraisal note (if specifically requested) is sent to the all the banks which the lead banker 
wants in the syndicate. Normally the syndication fee is 0.2-1 per cent of the project cost. (2-6 
months). When funding certainty is critical, borrowers request for the folly underwritten bids, 
meaning the lead arranger commits to provide the foil amount on specific terms and pricing. 
The alternative is a best-efforts ftmd raising in which the lead arranger agrees to underwrite 
less than 100 per cent of the loan (typically the amount it is prepared to hold on its own 
balance sheet after general syndication) and attempts to place the remainder in the bank 
market. The fees and inherent risks differ between these two kinds of deals. In the best-efforts 
deal (also known as arrangement), the borrower pays the lead arranger an arrangement fee for 
its services and pays other lenders closing fees for their commitments. Thus, the borrower 
takes the risk that the market does not accept the deal and so it might have to pay higher fees 
or spreads to entice greater participation. In an underwritten deal, the borrower pays a single 
up-front fee to the lead arranger/underwriter, who retains some portion as compensation for 
his services and uses the rest as closing fees for banks participating in the syndication. 
Although underwritten deals can get fonded faster, the underwriting fee is generally higher 
than the up-front fees in a best-efforts deal because the underwriter faces greater credit and 
syndication risks. After awarding the mandate, the bon-ower and lead arranger execute a 
commitment letter that confinns the amount and tenns of financing, and specifies the 
75 
arranger's duties and compensation. The lead arranger then engages a legal counsel to 
prepare an initial set of loan documents. At that point, the lead arranger and the borrower 
usually agree on one of two basic syndication strategies - a single-stage general syndication 
or two-stage syndication with sub-underwriting prior to general syndication. 
In a deal with sub-underwriting, the lead arranger and a small group of banks underwrite 
the fall amount before offering participation to a broader group of banks. The two-stage 
process is a way to reduce the lead arranger's overall exposure more quickly and to broaden 
support for a deal. The final step, known as general syndication, serves to distribute the loan 
to a group of invited banks that is large enough to commit the desired amount, but not so 
large enough as to create unattractively small loan shares or an unwieldy number of banks. 
Creating a supportive and cooperative syndicate facilitates making changes to loan 
documentation when necessary, either because exceptions arise, as they invariably do during 
the life of a loan, or because financial problems create a need for financial restructuring. Prior 
to general syndication, the lead arranger structures the syndicate in tiers according to 
commitment amounts, sets closing fees for each tier, and identifies the banks to be invited to 
participate. Each tier has a title based on the commitment amount. The most common titles 
are, in descending order of commitment amount: arranger, co-arranger, lead manager and 
manager. 
The banks invited to participate are not necessarily the borrower's relationship banks, but 
rather banks with syndicate relationship with the lead arranger. The lead arranger prepares 
and sends an information memorandum containing a description of the borrower and the 
transaction involvement to each bank. The lead arranger then holds a meeting, with invited 
banks to address questions about the deal, announce closing fees, and set a timetable for 
commitments and closing. If the total commitments received equal the amount desired, the 
deal is said to be fally subscribed; if they exceed or fail to reach the target amount, the deal is 
said to be oversubscribed or undersubscribed, respectively. In either case, the lead arranger, 
often in consultation with the borrower, determines the final allocation. The commitments 
embody credit approvals from each bank, and as such, the lead arranger cannot increase the 
amounts. However, the lead arranger has the right to scale back commitments at its 
discretion. Each bank's final hold position is a matter of internal policy and varies based on 
factors such as the size of the bank, its internal credit policies on exposure to the particular 
client, country, or industry, and specific loan terms. 
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In a general syndication, the final allocations serve to reducelfig underwfifcr(s) exposure 
to a desired final hold position. Given this position, syndicated finance groups perform two 
key functions: (/) structuring, which involves designing and negotiating deals with borrowers, 
and (i'O distribution, which involves selling the deal into the bank market. These two 
functions must work closely together throughout the process because the deal that is 
presented to the borrower (structuring) has to reflect terms that are acceptable to the market 
(distribution). When the syndication process is complete, the process of documentation starts 
and all project documents as discussed in the previous section needs to be signed by the 
respective project parties. This involves several rounds of discussions, exchange of 
voluminous documents, draft agreements, meetings with various participants over a long time 
which can run into months (3-15). Once the documentation is complete Financial Closure for 
the project is announced (One month from the Documentation). This means that all the funds 
for the project is 'neatly" tied up and the documentation is complete in all respects. 
Once the syndication is complete, the bankers lay down certain pre-disbursement 
conditions like: Commitment of equity support by the sponsors; Trust and retentionship 
account, Debiting of SPV's accounts for cost of review and Lenders independent engineer 
expenses. Bankers also put in certain negative covenants at this stage. Once the pre-
disbursement conditions are met, the disbursements will be linked to a drawdown schedule 
which will be linked to certain milestones in the construction period. Broadly, these are the 
major factors in the Project's development stage {Euromoney, D C Gardner, Workbook, 
2005). 
Key ratios like : Total Outside Liabilities to Tangible Net Worth; Current Ratio; Debt 
Service Coverage Ratio; Interest Coverage ratio, etc., and its permissible ranges will be used 
for monitoring the violations which may trigger penal interest charges. 
The periods indicated (above) in parenthesis are only indicative durations, however in 
the Indian context, given the level of uncertainty arising out of various reasons, it will be 
highly difficult to fix a similar timeframe. Besides, the timeframe is not cumulative and can 
be overlapped. In any case the total period taken to complete all negotiations, in an ideal 
situation, may be around 12-36 months. 
3.6.3. Detailed Project and Feasibility Report: Typically, the project appraisal by the banks 
starts with detailed presentation by the project sponsors on the proposed venture at the 
development stage itself It is desirable that the lenders insist that the sponsors cover all 
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information, in their preliminary presentation, based on a questionnaire or application form 
supplied by the lenders. This would help the presentation to be comprehensive as not to miss 
any major points which are of concem to the lender. The questionnaire generally should 
cover: a brief description of the project including statements and projected statements; 
proposed management arrangements; names and curriculum vitae of directors of the sponsor 
company and of the proposed project company may also be sought. It is important to have the 
description of technical and other external assistance (management, production, marketing, 
finance aspects). The borrower must provide details of technical feasibility, manpower, 
sources of raw material and their cost and quality, suppliers of equipments, availability of 
work force and other utilities. The proposed project location in relation to suppliers, markets, 
infrastructure and work force is also critical. Potential environmental issues need to be 
identified and highlighted at this stage and also the SPV's plans to address them. The SPV 
should give the estimate of the total project cost, broken down into land, construction, 
installed equipments, working capital and the proposed financing structure indicating 
expected sources and terms of equity and debt financing. Also projected financial statements, 
information on profitability and estimated return on investment are to be provided. The SPV 
presents a timeframe for project preparation and completion. 
3.7. Detailed Appraisal by Banks 
In the previous section, the project appraisal process flow has been briefly explained. 
Hereafter, the process of detailed appraisal followed by lending institutions is elaborated. The 
appraisal consists of several segments and can be grouped under the following four heads: 
3.7.1 Management Appraisal: The lenders analyze the 'sponsors/owners' in terms of their 
past record in managing projects, performance of their group companies, their exposure and 
relation to the sponsoring company, level of commitment to the proposed project and their 
other commitments. Professional management is critical but more so is the 'project team' 
which the sponsors have put in place. The sponsors may do very well in other areas of 
business but the project team is the key factor for the proposed infrastructure project. Also the 
lenders should feel confident of the fact that the sponsors are in a position to give additional 
equity in case of a credit crisis. No doubt, if the sponsors have international business interests 
and the performance of such business ventures is good, it improves the perception of 
international lenders towards the sponsors. And, if the existing companies of the sponsors are 
listed on the stock exchange, this is a position of strength favorable in the reckoning of the 
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lenders as the sponsors will face reputational risks if something wrong happens with the 
proposed project. At this point, it may be critical to evaluate the sponsors, especially if there 
are two or more, in the SPV to ensure that there is no internal squabbling or business rivalry. 
Bankers try to address this issue by gleaning information from the documentation and 
shareholders' agreement discussed earlier. They also insert a clause relating to dividends not 
being paid at least for some years so that the interest of the sponsors is maintained in the 
project. 
3.7.2 Technical Feasibility: Though the efficiency of the management plays a key role in 
project appraisal process, in the final analysis, the project structure centers on the technical 
feasibility. Some of the key factors that influence the selection would be proven technology, 
capital and operating costs and probability and incidence of obsolescence. Some of the most 
important technical aspects that need to be addressed are: age, availability and 
appropriateness of technology; the reputation and basis of selection of equipment suppliers; 
the terms of supply including the liquidated damages and defects liability discussed above. 
Keeping in mind the complexities involved in technical appraisal and due to lack of in-house 
expertise, lenders often engage the services of knowledgeable outside consultants who are 
experts in their ovra right to assess the veracity of the claims and estimates made in the 
technical feasibility study. These independent consultants are called Lenders' Independent 
Engineers (LIEs) and Lenders' Legal Counsels (LLCs) to look into the validity of claims and 
contracts. The LIE can be appointed for different phases of the project - for Project Review, 
Assessment (Date of appointment till closure), subsequently for Construction monitoring and 
Performance Testing and so on. Some banks also engage them for an optional annual review. 
It is critical for the lenders to understand that in conventional projects they may still accept 
the various assumptions given by the borrower on cost of inputs and overall cost of the 
project. Here each element of the cost submitted by the borrower needs to be vetted by the 
LIE. If the deviation is more than 5 per cent between what the borrower has predicted and 
what the LIE has assessed, then the appraising officer needs to investigate as to the reasons 
thereof Also in the case of certain road projects when the sponsors themselves get the EPC 
contract, there may be instances of cost pad-up which needs to be looked into. Normally, the 
cost of EPC contract must be in the range similar to that of EPC contracts executed for 
similar projects and this has to be verified by LIE. Besides this, there are numerous studies 
that LIEs do to assess the techno-economic viability of the project. 
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In the technical analysis all the contractual aspects of the project like statutory clearances, 
environmental clearances and project contracts such as EPC, O & M , off-take agreements, 
raw material supply, transport and credit worthiness of the off-taking party needs to be 
assessed as well. While these independent consultants do bring value-addition to the project 
appraisal process and command a good respect among the lenders, the latter however cannot 
wish away the potential risk arising out of inadequate appraisal of the technical aspects. The 
lenders should exercise due caution and be judgmental on such independent reviews. 
Additionally, the lenders usually obtain expert views on tax and accounting matters. 
3.7.3 Commercial Viability: Commercial viability of an infrastructure project is the 
bedrock of private participation. Private participation in infrastructure project would become 
a non-starter if there is no possibility of the project being structured on commercial lines. The 
whole issue here is being discussed under the presumption that projects are amenable to 
commercialization. In other words, like in the case of any other corporate project, the project 
company should be able to earn a return on investment that is comparable with other 
alternatives available to the prospective investors. Though infrastructure projects are unique 
in several ways, the common thread that binds them together is the "return on investment". It 
is, therefore, natural for the lending institutions to look at the viability of the project 
especially from the profitability angle. 
While in the case of corporate finance it is easy for the lending institutions to take a view 
on the commercial viability, in the case of infi'astructure projects it is more complex. This is 
so because, while in a typical corporate environment, the return is primarily driven by the 
demand-supply price equation for the end product, it is not so in the case of infrastructure 
projects. In infi^structure projects, the return on investment is the function of several external 
factors such as government policies, regulatory interventions, price fixation, public interest, 
etc. Primarily, the appraiser should analyze the impact of market /non-market and technical 
factors that would influence the commercial viability of projects. 
3.7.4 Financial Appraisal: To define briefly, financial appraisal refers to the process of 
evaluation of viability of a proposed project by assessing the value of net cash flows and 
resulting interpretation. The financial appraisal aims at analyzing the volume of cash flows -
outflows and inflows - and its time value. More specifically, financial appraisal involves 
evaluating the cash flow model developed by project sponsors from the lenders' perspective 
and the process of taking a view on the integrity of the said model. Most often the sponsors 
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prepare the cash flow model with an upside attitude. It is at this stage that lenders impute 
their risk perception about the project in to the cash flows and judge the downside of the 
project. Thereafter, the lenders will temper the projections to reflect their assessment and 
prepare a "Base Cash Flow Model". Thus, financial appraisal is an effective and standardized 
tool to bring in a level of tolerance in cash flow projections, which the lenders find 
comfortable, and remove uncertainty. It is an important stage in the detailed project appraisal 
process. 
3.7.4.1. Financial v/s Economic Appraisal: Financial appraisal differs from economic 
appraisal in the scope of its investigation, the range of impact and the methodology used. The 
financial appraisal essentially views investment decision from the perspectives of the 
organization undertaking the investment including lenders' interest. It therefore measures 
only the direct effects of an investment decision on the cash flows of the organization. By 
contrast, an economic appraisal considers not only the impact of the project on the 
organization sponsoring the project, but also considers the external benefits and costs of the 
project for other government agencies, private sector enterprises and individuals - regardless 
of whether or not such impacts are matched by monetary payments. Usually financial 
institutions evaluate the Social Cost Benefit Analysis (SCBA) for large government projects. 
Two approaches suggested by UNIDO and Little Mirrless are popularly used for this purpose. 
In India in the days when large public development projects were being sanctioned, the IDBI 
partially used the Little Mirrless Approach for calculating the shadow economic costs by 
using social conversion factors for both tradable and non-tradable commodities. Currently it 
is not much in use for large PPP projects.. 
Financial appraisal also differs from economic appraisal in that the market prices and 
valuations are used in assessing benefits and costs, instead of measures such as willingness to 
pay and opportunity cost. The discount rate used represents the weighted average cost of debt 
and equity capital rather than the estimated social opportunity cost of capital. The discount 
rate and the cash flows to which it is applied are usually specified on a nominal basis as the 
cost of debt and equity is observed in only nominal terms. 
The various steps in conducting a financial appraisal are as follows: 
3.7.4.2 Cost of the Prof^ct: The lenders must determine the accuracy of cost estimates, 
suitability of the envisaged pattern of financing and general soundness of the capital structure. 
The following aspects need to be analysed for impact: 
3.7.4.2.1 Itemized cost of the project: Conceptually, it is the total of all items of outlay 
associated with the project which are to be supported by long-term funds. Inaccurate estimate 
of the total project cost, i.e. either underestimated or overestimated cost projections will have 
an adverse impact on the ultimate course of the project. Under-estimation will inevitably lead 
to a cost overrun and hamper the project's implementation because of the likely delays in 
obtaining additional funds at a later stage for matching the overrun. Over-estimation, on the 
other hand, will inflate the total project cost and thus affect its financial strength. The 
assessment of capital cost of the project involves a vigorous check on the financial 
projections provided by the sponsors with regard to the following aspects: Padding or 
underestimation of costs; specification of machinery; credibility of various suppliers; 
allowances for contingencies; inflationary factors and estimation of the working results. 
Projections supplied by the promoters regarding the sales, realizations and profits are 
assessed by checking whether a realistic market demand forecast has been given. Price 
computations for inputs and outputs are based on current quotations/estimations and 
inflationary factors. It is to be ascertained whether appropriate time schedule for capacity 
utilization has been given. Cost projections are to be distinguished between fixed and variable 
costs appropriately. 
3.7.4.2.2 Means of finance: It requires analysis of proportion of Equity (owned funds) and 
Debt (borrowed funds) to finance the entire cost of the project. The gearing depends on type 
and size of the project, capital intensity, promoters' capacity, importance to national economy. 
There is no standard for project debt/equity (D/E) ratios prescribed for any project. One of the 
deciding factors of the D/E ratio is the debt servicing ability of the project. In the case of 
infrastructure companies, the D/E ratio is generally higher. Power-sector financing guidelines 
issued by the Government of India allow leveraging up to 4:1 (viz. 80% debt); however, 
lenders are usually comfortable with 70:30 (i.e. 2.33) ratio. In most non-infra projects, D/E 
ratio of more than 1.5 is also considered high. Equity represents long-term capital provided in 
exchange for shares representing part ownership of the company. Equity holders are 
primarily sponsors and minority investors. Investment is in the nature of equity or preference 
shares. In case of availability of state subsidies, it is taken as capital. In order to promote 
investment in particular sector or region, the State or Central Government accords financial 
concessions basically towards supporting the viability of the project as far as the developer is 
concerned. The banker needs to examine their riders and compliance requirements. As 
82 
subsidy is basically public money being allocated, a number of compliances would need to be 
taken care of before funds can be drawn, e.g. draw on reimbursement basis. The borrowed 
funds are generally term loans which are usually termed as / take the form of senior debt and 
are sourced from banks / financial institutions - domestic / overseas - either in the form of 
consortium or multiple banking. It requires interest and principal servicing at monthly / 
quarterly intervals, subject to restrictive covenants / prudential norms. 
3.7.4.2.3 Capturing cash flows: While negotiating the terms of the loans, it is also pertinent 
to factor in a repayment profile that matches with the inflow profile. The repayment profiles 
could be Equal, Front-ended, Back-ended, Ballooning, Bullet or Equated. The borrowed 
funds can be unsecured loans/deposits and Subordinate debt; these can be considered as 
quasi-equity. Subordinated debt represents finance with repayment priority over equity 
capital but not over commercial bank loans or senior debt in the event of default or 
bankruptcy. Such debt is usually provided by sponsors and has an outlined schedule for 
payment of interest and repayment of the principal. As all payments are subordinate, the 
contract may contain provisions for sharing up-sides. The timing of infusing owned^orrowed 
fluids depends on the phase of development of the project. Equity is infused in the early 
stages of development, while debt financing follows after financial closing. It is critical to 
determine the extent of profitability of the project and its sufficiency in relation to the 
repayment obligations pertaining to debt assistance and servicing of sponsor's interests. The 
entire transactions of the project are routed through Trust and Retention Account (TRA) 
where payments/disbursements are done during operations as per the agreed pattern. A waterfall 
mechanism is shown below in Figure 3.5 wherein sub accounts and specific charges are created on the 
main account, implying that revenues of the project must meet the operating expenses, administration 
costs, debt repayments, then Debt service reserve account wherein two or three quarters' installments 
are kept as cushion against default and then finally the sponsors can have access to the profits. Unless 
the previous bucket is full, the money will not flow into the next one. Working capital needs are 
assessed by the Second Method of Maximum Permissible Bank Finance wherein the borrower will 
contribute 25 per cent of the working-capital gap; the remaining 75 per cent is to be financed from 
bank borrowings. This method gives a current ratio of 1.33 : 1. Some banks use the turnover method 
for credit limit upto five crores and cash budgeting method for seasonal industries as well. 
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Figure 3.5: Waterfall Mechanism (TRA) 
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3.7.4.2.4 Financial analysis: rate of return: The advantage of financial appraisal is that the 
viability of projects can be established by effecting minor changes in certain assumptions 
such as: growth rates, cost structures, residual values, etc. (often up to second or third 
decimal point). However, financial appraisal remains an extremely important step, as it is the 
yardstick which influences the decisions of the lenders. Secondly, the sensitivity and scenario 
analysis conducted as a part of such studies forms the basis for identifying the crucial 
parameters for the success of the project. Lenders tend to monitor the project progress 
through these milestones and parameters. 
In case the of sectors involving standard technologies and based on numerous projects 
experiences, norms are available for most of the parameters like: gestation period, build up of 
capacity utilization, the unit project cost, cost structure, etc. However, in the case of other 
projects, such financial analyses often tend to be based on an aggregation of reasonable 
assumptions. Lenders rework these projections based on the 2 or 3 parameters where they 
have standardized assumptions. This could be built up on the basis of capacity utilization, 
power tariff per unit, etc. 
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In day to day practice however, the lending institutions have their own independent 
criteria and credit rating methodology for rating and arriving at decisions on each project. 
They calculate Debt Service Coverage Ratio (DSCR) and Internal Rate of Return (IRR) and 
all projects need to surpass the threshold ratio to be eligible for fiinding. 
Financial ratios are used widely to take a view on the adequacy of cash flows as projected 
by promoters. Some of the important ratios are given in Table 3.2. 
Table 3,2: Important Ratios for Infrastructure Finance 
Long Term Debt Equity Ratio 
Interest Coverage Ratio 
Fixed assets Coverage Ratio 
Debt Service Coverage Ratio 
Long Term Debt/ 
Net Worth 
Profit before Interest and Taxes/ 
Interest Payments Due for the Year 
Fixed Assets / 
Term Loan and Other Long-Term Debt Obligations 
Profit after Tax + Interest + Depreciation/ 
Interest Payments + Principal Payments 
The above-mentioned ratios are not mandatory. A certain degree of flexibility is shown 
on the basis of the nature of the project, risks inherent in the project and the status of the 
promoter. 
An appraising officer is required to give scores on all the parameters of the above 
appraisal criteria discussed above. The scoring is based on predefined cut-offs, but flexibility 
is exercised depending on perception and judgment of the appraising officer. Besides, the 
values are also the functions of the overall risk perception. A rating is assigned to the project 
based on the scores allotted on all the above criteria by the appraising officer. A cut-off rating 
determines whether to finance the project or not. Based on this and the other project 
characteristics, the final terms and conditions of financial assistance are decided upon. 
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3.7.5 Summary of Key Issues for Appraising Projects in Eacli Sector 
Table 3.3 : Key Review Issues for Appraisal across Sectors 
Sector Key Review Issues 
Roads Traffic study and its sensitivity analysis by a reputed consultant; 
Ballooning structure for repayment; Cushion in tenure between life of 
concession period and repayment schedule; Major Maintenance; 
Reserve account and success fee. 
Power 
Type of plant; Load factor; Technologies used; Power purchase 
agreements/Contingent buyers; Availability of fuel; Linkages with 
networks in transmission; Pancaking; Congestion; Distribution losses; 
Multiple licenses; Political issues. 
Telecom 
Upfront license fee; Technology risk, Cost and time overrun; Right of 
way in laying cables; Spectrum and congestion; Network rollout; 
Subscriber base; Average revenue per unit (ARPU); and Minutes of 
usage (MOU) 
Port Draft plan of the port; Firm user linkages for revenue projections; 
Traffic study based on hinterland connectivity; Port operator has to be a 
participant; O&M on account of mechanization; Landside logistics; 
Containerization in terms of Twenty Feet Equivalents (TEU) as 
expected; Container freight stations (off-dock); and Inland container 
depots. 
Airports Degree of asset control is minimal; Developers have a right to operate; 
Perpetual Debt; Continuous capital expenditure 
{mandatory capital expenditure to be funded by equity) 
Urban Infrastructure Limited financing transactions based on recourse to specific revenue 
streams; Pooled financing - a single entity raising finance to fiind a 
group of municipal bodies. 
Project with implementation risks and market risk 
R & R and occupancy important elements for SEZ projects 
Special Economic 
Zones 
3.7.6. Security Documents 
Drawing up security documents is an important part of financing procedure. They protect the 
lenders in the event of default by the borrower. The document defines the claim of senior 
lenders over the subordinate lenders. In times of crisis, it allows lenders to assume control 
over the project assets. The assets which are available for security are : land, buildings, plant, 
and equipment of the SPV or project assets besides receivables and book debts and other 
contractual rights and intangible assets. 
The security documents generally involved in Infrastructure projects are the following. 
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3.7.6.1. Mortgage Document, Deed of Hypothecation: As most of the assets which are 
available to be offered as securities are project assets, these come under the concession 
agreement and will be with the government department. There is little by way of tangible 
security which is created. The assets which are available for security are land, building, plant 
and equipments, bank accounts and receivables of project assets. Trust and retentionship 
account described earlier is a part of security structure. 
3.7.6.2 Share Pledge Agreement by the Sponsors: Normally the lenders insist of pledging 
of the equity of sponsors in the project's SPV; however, in certain cases they have to be 
satisfied with negative lien, which is not exactly a charge. 
3.7.6.3 Assignment of Key Contracts: Concession agreement. Licensing Agreement, 
Insurance contracts, Off-take agreements, Construction contracts, etc., are all assigned to the 
banker. In the light of lack of tangible security, the assignment assumes importance in 
infrastructure finance. Various guarantees are sought for mitigating risks such as: from 
sponsors - the completion guarantee; from concessioning authority - termination payments 
andybrce majeure guarantees; from insurance company - damages; from project contractor -
construction guarantee; from O & M supplier - Performance guarantee; similarly other 
guarantees. The deed of assignment of contracts will attract ad valorem stamp duty. 
Assignments are included as a part of English mortgage law. Stamping authorities do not levy 
additional stamp duties. 
In the next section, risk identification, mitigation and measurement are discussed. 
Figure 3.6 Risk/Security Package 
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Section B 
Measurement of Risk 
3.8. Assessment of Risk 
It is amply clear from the discussion so far that infrastructure projects are highly risky, and, in 
fact, its risk factor is one of the most important distinguishing aspects compared to traditional 
asset-based corporate lending. The project investments are very large, complex to plan and 
build, and, more importantly, the lenders will have limited or no recourse to the balance sheet 
of the sponsors or the project company. These and many other issues articulated earlier 
inhibit lenders from assuming a variety of risks. 
Risk is variability in cash flows from what has been projected. Risk can best be 
represented by a Chinese symbol which means both "Danger" and "Opportunity". Upswings 
as well as downswings from the base denotes risk in finance (Damodran, 2003) 
The risk-related issues assume increased importance for the Indian banks especially in the 
Indian context. As already mentioned, private project companies in India are on a learning 
curve and so are Indian banks. While taking exposure to infrastructure projects it is essential 
that banks do not add to their legacy of poor balance sheets in the form of Non-Performing 
Assets (NPAs) which is already enormous and alarming. In this scenario, it becomes critical 
that both project companies and project financiers appreciate the importance of understanding 
and managing the project risks. In this section, issues relating to managing project risks, 
which primarily consist of risk identification, allocation and mitigation, from lender's 
perspective have been discussed in detail. 
3.8.1 Risk Identification: The first step in the assessment of risk is the Identification of 
Risk drivers in a project. A risk driver is the factor which will have an impact on the cash 
flows of the project (Balu, 2002). The risk driver will have direct impact on risk variables 
which can be cost, revenue, and completion time. The fluctuations in any of these variables 
cause deviations from the projected cash flow statement given by the borrower. 
The project risk can be broadly classified under the following heads: 
• From stakeholders' point - sponsors, lenders and the government. 
• Based on project phase - construction, start-up and operation. 
• External Environment - market and industry risks which can be : macroeconomic 
policy changes, interest rate changes, financial system changes or any other such 
changes that would affect the whole market as such. 
• Project specific and sector/industry specific - this research will focus on measurement 
of project specific risk firom the banker's point of view. 
• Financial and non-financial factors - capital Mix Factors like Debt Service, Liquidity, 
Cost of Capital (COC), Break-even Point, Foreign Exchange and Cost overruns 
The above categories are based on certain parameters, and, a particular type of risk may 
fall under more than one category. Since every type of risk has an impact on the overall 
success of the project and on its cash flow, lenders are required to identify and analyse 
threadbare their possible effects on the project. The major elements of risk and their 
mitigation mechanisms are discussed subsequently. 
3.8.2 Market Risk: The long-term market outlook of the infrastructure service, the size of 
the market, geographical spread and growth, counterparty risk and whether the service is 
economical for tlie offtaker will have also an impact, particularly in the case of power 
projects. Sustainability of pricing, variability in cost structure, input price risks, foreign 
currency exposure, level of competition, types of entry barriers (location/technology/size) and 
risk of product substitution are other important market risks. 
3.8.3 Asset Liability Mismatch: Banks usually carry short-term liabilities. The 
infi-astructure loans are long term in nature, usually 10-12 years. The present financing 
structure is usually 70 per cent debt and 30 per cent equity - the debt portion comes from the 
banks. In order to address Asset Liability Mismatch related issues, the world-wide practice is 
to have bond financing either at the initial stage or, more often, project finance being taken 
out off-bond financing after commercial operation. 
3.8.4 Project Specific Risk Identification: Based on international experience, lenders 
identify a typical set of risks which are found in all types of projects, viz. road, power, 
telecom, etc. Although efforts have been made to collate a detailed list of risks, it can only be 
illustrative and not exhaustive. In this dynamic world, depending upon the circumstances, 
new varieties of risks arise constantly and appropriate strategies are being adopted by the 
lenders. There is no single parameter or measuring instrument to identify risk, rather, it 
depends more on knowledge and experience of the lenders. Each project has a different set of 
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risk profile, and the magnitude of risks will differ from project to project. In general, 
however, there are key areas of risk which every lender should be aware of and these should 
be kept in mind while appraising the project. 
The whole exercise of identification, allocation and mitigation of risk followed by lenders 
is explained in detail in the following paragraphs. 
3.8.5 Risks at the Development Stage: Lenders in certain circumstances do assume pre-
completion risk for projects. Particularly when the borrower is preparing for the bidding 
process, as it happens in Ultra Mega Power Projects (UMPPs), lenders may question the bid 
risk, that is: Will the borrower be able to service the costs of bidding? However, acceptance 
of pre-completion risk is by no means the norm. Often lenders will require some kind of 
external recourse until completion, such as guarantee from third parties, like the owners of a 
project-owning joint venture company. The level of pre-completion risks involved is modest. 
3.8.6 Risks at Construction Stage: This is also referred to as completion, development or 
cost-over-run risk. In an ideal situation, the lender should avoid all construction risks. The 
most common risks at this phase are: Time Overrun Risk, Cost Overrun Risk, Performance 
Risk and External Parties Risk. The lender would like to ensure that there is no cost or time 
over-run. Any start-up delay would have a serious impact on the cash flows and debt 
servicing. This risk will be the highest in the case of new or untested technology. Lenders 
look towards experienced sponsors for support in such cases. 
Lenders use two methods of 'completion test' to deal with this risk. First, they will seek 
to minimize this risk by insisting on fixed-price "turnkey" contracts to be negotiated with the 
contractors. They will also analyse whether the various contractors are financially sound and 
whether their obligations are covered by performance bonds or third-party sureties. Second, a 
more common assurance is the performance completion test which might have all or some of 
the following of components: 
• Continuous operation for specified months. 
• Specified percentage of capacity utilization or throughput achieved. 
• Ensuring a defined operating cost per unit of the end-product. 
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3.8.7 Sponsor Risk: This is also known as participant risk. Sponsor risk is closely associated 
with completion risk. The lender's view on completion risk will be strongly influenced by 
his view of sponsor risk. Sponsor risk may be broken down into two elements: 
(a) Equity commitment, 
(b) Corporate strength and experience. 
Regarding equity, lenders will normally require a contribution of 15 to 50 per cent of the 
project cost to ensure the sponsor's continued commitment. Regarding corporate substance, 
regardless of whether the lender is seeking pre-completion guarantees from the sponsor or not, 
the banks, not surprisingly, like to work with corporate sponsors who have substantial 
technical expertise and financial depth. Lenders will allocate and mitigate risk through 
several structures, such as joint venture agreement, contingent financial support, benchmark 
financial ratios or cross-collateralization and cross-default clauses. 
3.8.8 Risks at Operations Stage 
3.8.8.1 Demand Risk: There may be two types of projects - One that will have single / few 
buyers ( Power) where tiie lender may have to use a 'take or pay' contract to meet the debt 
service or multiple or numerous buyers of the output (Airport, Telecom, Toll-Roads) where 
historic traffic survey is the only way to mitigate the risks. 
3.8.8.2 Technology Risk: Lenders should pay a great deal of attention to technology risk and 
they should limit such risk and if possible avoid accepting risks, as these should be borne by 
the equity owners of the project. Any technology, which is at the "cutting edge" currently, 
will definitely be placed in this category. As new technology becomes more established, the 
lenders become comfortable with the predictability of the processes involved and may even 
occasionally be inclined to accept such technology risk. 
Lenders can address this risk by ensuring that the technology being used has a satisfactory 
track-record, that the contractor building the project has experience of working with the 
technology, and ensuring the existence of adequate guarantees and warranties which have 
been negotiated. Lenders should also look into the ease with which maintenance and, if 
necessary, component replacement can be carried out. They should also ensure that the 
availability and efficiency levels projected can be easily achieved. Lenders may also require 
the opinion of an independent technical consultant for the project. Technology risk can be 
addressed through Technology Insurance, Quality Assurance Contracts, and Business 
Interruption Insurance. 
3.8.8.3 Management (Personnel) Risk: Management risk refers to the risk pertaining to key 
personnel, other than sponsors, who are responsible for the administration of the project. 
This risk can be addressed by ensuring that the key management personnel possess the 
requisite expertise, skill and knowledge in handling the technology being used. Any abrupt 
exit of key personnel may also pose a risk to the project. This risk can be allocated through 
devices such as Key-man Insurance, Management contracts. Training agreements, etc. 
Many a times, lenders may be reassured by the employment by the project sponsor of a 
third-party operations and maintenance (O&M) contractor. Contracting through his 
specialization and experience with other similar projects can be a better solution as compared 
to the project company employing specialists on their own unless otherwise warranted. If the 
lenders are not convinced about the sponsors' ability to manage the project, they may insist 
on an O&M Contractor even if it involves higher cost. 
3.8.8.4 Cost Risk Component: This risk refers to the increase in expenditure on direct 
(material and labour) and indirect expenses (overheads) because of inflation. Escalation 
provisions are the most commonly used tools to cover such risks. Cost risk can be covered 
through devices such as 'complete cost pass-through', fixed price with escalation built in, 
published price or index price. 
3.8.8.5 Supply Risk: The price and supply of the raw materials or other inputs to the project 
should be capable of being forecast and incorporated into the cash flow model. Supply risks 
are acute in case of power projects. Where there is a distinct (finite) supply of fuel for a 
project, bankers will look for an independent corroboration of the sponsor's reserve figures by 
a reputed consultant. Given the risk-reward relationship the banker has with the project, he 
will typically wish to concentrate on the "core" reserves which have the highest degree of 
certainty so that his debt is repaid well within the predicted economic life of these reserves. 
The project sponsors should be required to demonstrate the security of supply arrangements, 
including the basis of pricing of the fuel. The sponsors' presentation should show that the 
assumptions made relating to the quantities and pricing of fuel are conservative and that even 
on this basis the proposed debt can be retired with a significant margin of safety. 
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In a road or port project, this risk pertains to whether the road users will pay the toll. 
Lenders can address this risk by scrutinizing closely the traffic/throughput studies already 
done by the sponsors, and, if necessary, by arranging for independent studies and also by 
properly assessing the competing or alternate routes. In the case of fuel, lenders can insist on 
agreements with the sponsors for a supply undertaking or depletion protections. 
3.8.8.6 Off-take and Sales Risk: This risk, also referred to as market risk, arises due to 
change in the demand for the end-product, which then has a direct impact on the project's 
cash flows. This risk may occur due to fall in sale price or demand or drop in market share 
due to competition. This risk may also arise when sales are cancelable after a period due to 
the failure to abide by the terms of the agreement. The quality of market survey and analysis, 
revenue and margin projections plays a pivotal role in addressing such risks. Often the 
projections made by the sponsors are over-optimistic and, therefore, the lenders should take 
an independent view of the market conditions, and, if necessary, engage private market 
survey companies to carry out a consumer-demand study. 
The risk is best addressed by the sponsors through long-term off-take contracts extending 
beyond the end of the loan life. Typically, the agreements take the form of 'take-or-pay' or 
'take-and-pay'. The contract should provide for all fiiture eventualities such as inflation, 
price escalation, etc. In the case of power projects, it is common practice to have 'power 
purchase agreement' (PPA) where the buying entity is often a government undertaking. A 
PPA specifies cleariy the power purchasing price or the method of arriving at it. Although, 
the price may not be fixed explicitly in the agreement, as long as variables determining the 
price are cleariy defined, the PPA should address this important risk. 
One more way of mitigating off-take risk is through 'Escrow Account Mechanism', by 
which a part or the entire project's cash flows are channeled for the purpose of servicing the 
debt. The lenders will normally enter into a tripartite agreement with the project sponsors 
and the banker to exercise control over such escrow account. More often, the lenders will 
seek assurance from the project company and work out the escrowable capacity by 
identifying the major/larger customers of the project sponsors who can contribute 
substantially to the project cash flows. In the Indian context, this mechanism has been widely 
used in several independent power projects. 
3.8.8.7 Transportation Risk: Quite often due to severe constraints in transportation - be it 
road, railway or shipping - the project, though well structured, may become non-viable and 
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uncompetitive. Material handling costs, delivery costs and transmission costs may be 
prohibitive, adversely affecting the project. This problem may be more acute if the 
government is the transportation provider, as in the case of Indian Railways, and Indian 
shipping. In Chennai, for instance, a wind-energy generation project failed a couple of years 
ago because of non-availability of cost-effective power transmission lines. 
This risk can be addressed by having sales contract, where the responsibility of lifting the 
end product, at what ever the cost, lies with the buyer. Project companies can also enter into 
an agreement or sign memorandum of understanding to ensure that the necessary 
transportation facilities are provided by the government. 
3.8.8.8 Environmental Risk: In the light of increasing global consciousness on 
environmental issues this risk has assumed significant importance. Lenders world over 
(especially European and American) pay close attention to the project company's ability to 
manage the environmental issues. Multilateral financial Institutions like, International Bank 
for Reconstruction and Development (IBRD) and International Finance Corporation (IFC) 
have brought out very stringent norms on environment protection and conservation for 
project companies seeking their funding. For instance, IFC has established procedures to 
guide its operations and address environmental matters. In 1994, after consulting its staff, 
shareholders, clients and non-governmental organizations, it had implemented a revised 
environmental procedure that clearly defined the roles and responsibilities of the staff and 
project sponsors, and strengthened the requirements for public disclosure of environmental 
information about the proposed projects. 
The project company should not proceed without proper environmental clearance from 
from the appropriate authorities. This risk should be addressed by project company at the 
planning stage itself, keeping in mind the impact of the proposed project on heritage sites, 
native reserves or on the population. Some of the risk allocation devices in this regard are: 
• Rehabilitation Guarantee provided to the local authorities by the project company to 
rehabilitate the area/population in case the plant has to be shut down. 
• Environmental Insurance for any disaster, clean-up or unforeseen event. 
• Agreement for Rehabilitation Waiver where the operation is benign or the area is 
beyond reprieve. 
• Environmental Impact Analysis and its report. 
• Information about Public Hearing. 
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3.8.8.9 Force Majeure Risk: This type of risk cannot be controlled by the participants or be 
avoided by exercise of due care. These broadly include: 
• Floods, earthquakes and other natural disasters (referred to as "Acts of God"). 
• Wars, civil disturbances 
• Acts of man - strikes 
In projects with only private sector participants, expropriation and other political risks are 
often considered as force majeure risks. 
Project companies take out insurance policies against "Acts of God" as a risk allocation 
measure. However, this may be less useful for risks arising out of 'acts of man' or 'acts of 
governments'. 
3.8.8.10 Political Risk: Political risk is mainly attributed to the omissions and commissions 
of the governments and local authorities. The risks generally identified are: 
• The expropriation of the project facilities by the government 
• Unduly withholding or delaying of granting of licenses required for construction or 
operation of the project by the government 
• Currency non-convertibility 
• Regulatory and tax risks 
• War and terrorist acts 
• Agitation by political activists 
All the above risks affect both domestic and external lenders. In the Indian context, a 
number of infrastructure projects have been hit by this type of risk. For instance Enron 
Power and Narmada Dam Projects suffered substantially due to this risk. Currency 
convertibility risk has the maximum and direct impact on the external lenders. 
Following are some of the important devices through which this risk can be allocated and 
mitigated: 
(a) Political risk insurance: Several Export Credit Agencies and multi-lateral financial 
institutions, such as US Exim Bank or Multilateral Investment Guarantee Corporation 
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(MIGA), provide insurance against political risk, especially against currency 
inconvertibility, expropriation, etc. 
(b) Arbitration clause: Through a proper arbitration clause inserted in the agreement with 
the government, this risk can be minimized. Enron Power Corporation, when faced 
with this risk, effectively contained the damage through international arbitration 
clause. 
(c) Co-financing'. Often conamercial lenders, world over, feel assured if multilateral or 
bilateral financial institutions also participate in financing the project. In such a 
scenario, lenders will not consider political risk as being a major issue. This is 
because governments would not like to invite the displeasure of the multilateral 
financial institutions as they have to rely on them for loans for other projects in future. 
(d) Government guarantee for currency convertibility: Sponsors and lenders can insist 
on government guarantee for currency convertibility. 
3.8.8.11 Forex Risk: Foreign exchange (Forex) risk is usually high in foreign capital-
intensive infrastructure projects. This risk arises mainly on two accounts; (a) exchange 
inconvertibility and (b) exchange rate risk. While the former refers to the probability of local 
currency not being able to be converted into foreign currency at the time of debt servicing, 
the latter arises due to the depreciation of the local currency against the currency in which the 
loans are designated. Exchange inconvertibility, perceived more as a political risk, may not 
be of serious concern where fiill convertibility status exists, though there are exceptions like 
the Asian crisis period. Exchange rate risk simply refers to the burden on debt servicing due 
to the depreciation of local currency. This risk will be very high where the revenues 
generated are in local currency. 
Currency risk can be mitigated in the following ways; 
(a) Proper mix of local and forex loans: Mixing local and foreign currency denominated 
loans in an appropriate ratio can reduce the risk considerably. 
(b) Denominating tariff in foreign currency: Though this is not possible in all the 
sectors, such as toll-roads, urban infrastructure, etc., the sponsors will hedge 
themselves against curtency risk by fixing tariff in foreign currency. Airport and port 
projects are considered amenable to this option. 
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(c) Index the end product toforex rate: Often, this risk is passed on to the consumer by 
indexing the tariff to currency fluctuations. 
{d) Use of derivatives: Wherever, strong currency swap market is available, the exchange 
risk can be hedged through currency swaps. However, since infrastructure loans are 
normally of long-term duration, it is difficult to find long-term swap markets in 
developing countries, including India. The roll-over cost is too prohibitive for the 
sponsors to use this method to mitigate the exchange rate risk. 
3.8.8.12 Interest Rate Risk: From the lender's perspective, interest rate risk has several 
inherent dimensions, and, if they not managed property, serious problems can arise. First, the 
adverse movement in interest rates may pose serious problems to project company in 
servicing the debt, due to the rise in interest costs. Secondly, the lenders themselves may 
face interest rate risk due to asset liability mismatch as infrastructure financing is often done 
on a long-term basis. While lenders seek to hedge themselves with the floating interest rate 
as a norm, this cannot always be ensured. Thus, both the project company and lenders are 
subject to this risk. Interest rate risk can be mitigated in various ways. 
(a) Fixed interest rate contract: Project companies can mitigate interest rate risk to a 
great extent by having fixed rate debts. Though this would assure them of 
predetermined cash outflows in the form of interest servicing, it can sometimes 
prevent them from benefiting fi-om falling interest rates. 
(b) Use of derivatives: Project companies can enter into Interest Rate Swaps (IRS) or 
Forward Rate Agreements (FRAs) to hedge themselves against the interest rate risk. 
This depends on the depth of the derivative market. In India, for example, though 
banks are allowed to offer IRS and FRAs to customers, it is yet to reach minimum 
volumes and gather momentum. In the absence of a sufficiently liquid market and 
long-term products, it would be very difficult to use derivatives as a method to hedge 
interest rate risk. 
(c) Repayment risk: This risk arises due to faulty repayment structure of the loan. 
Essentially, lenders should ensure that the repayment is parallel to the expected cash 
flows and it is free from any bunching of major debt service. The project company as 
well as lenders should give due attention to the cyclical behaviour of cash flows. 
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3.8.8.13 Legal Risk: Structure of an infrastructure project is highly complex. The robustness 
of the project structure depends on the defining and documenting role and responsibilities of 
various participants, method and level of risk apportionment among them. Similarly, as far 
as possible, the role and responsibilities of parties who are not directly participating in the 
project structure also needs to visualized and built into the documentation process. Legal risk 
may emanate from any loose ends in the process of project structuring and documentation. 
Though there is no straight-jacketed devices to mitigate this risk, by engaging reputed and 
experienced legal firms for advice and by seeking a 'second opinion', this risk can be 
minimized to a large extent. 
3.9 Measuring Credit Risk 
If credit can be defined as "nothing but the expectation of a sum of money within some 
limited time", then credit risk is "the chance that expectation will not be met". Credit Risk is 
defmed by the losses that arise in the event of default of the borrower or in the event of 
deterioration of the borrower's credit quality (Orgeldinger, 2002). The simple definitions hide 
several underlying risks. The "quantity" of risk is the outstanding balance due from the 
borrower. The "quality" of risk results both from the chances that the default occurs and from 
the guarantees that reduce in the event of default. The amount of risk, the outstanding balance 
on the date of default, differs from the loss in the event of default because of potential 
recoveries. Those depend on credit risk mitigators, such as guarantees, collateral or third-
party guarantees, the capability of the negotiating with the borrower and the funds available, 
if any, to repay the debt after repayment of lenders. 
Default is an uncertain event. In addition, the future exposures at the time of default may 
not be known. This is because the repayment schedule may not follow the 'waterfall' 
arrangement in the contract. Finally, potential recoveries cannot be predicted in advance. 
Hence, credit risk can be divided into three parts, (/) default risk, (//) exposure risk and ((7/) 
recovery risk. In the present research, the focus is on default risk. 
3.9.1 Default Risk 
(a) Default risk happens when the borrower fails to service the debt obligation or the 
borrower's assets are not sufficient to pay off the debt - Measurement of Default 
Probability (MOP). 
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(b) Recovery risk is the uncertain recovery of debt after the default - Measurement of 
Loss Given Default (LGD). 
(c) Exposure risk is the amount at risk in the event of default - Measurement of Exposure 
at Default (EAD). 
3-9.1.1 Definition of Default: There are several possible definitions of default: missing a 
payment; breaking a covenant; entering a legal procedure or economic default (Bhattacharya 
and Thakore, 1993). Breaking a covenant such as a financial ratio subject to upper or lower 
bounds is a "technical default". It usually triggers negotiation, even though some technical 
defaults do not necessarily endanger the borrower's survival. Without waivers granted by the 
lender in such situations, the borrower is virtually bankrupt since he cannot deliver the 
repayments of all funds he has borrowed. The definition of default employed in Basel II is 
based on two conditions: 1. "The bank must consider that the obligor is unlikely to pay in 
full"; 2. 'The obligor's past due is more than 90 days on any material credit obligation." 
While the former is a subjective condition, the latter is an objective condition where the 
number of '90 days past due' is what triggers default (2 years in the case of infrastructure 
loans) and the minimum past due threshold amount is the level of materiality fixed by the 
bank. 
As per Basel II Accord, project finance is a method of fimding in which the lender looks 
primarily to the revenues generated by a single project, both as a source of repayment and as 
security for the exposure (Esty, 2005). The Accord provides the following list of parameters 
to determine the rating grades. The banks use sensitivity analysis to measure stand-alone risk 
and the credit-rating mechanism based on the grades below to give a score to the proposal. 
This score helps in the forecasting of probability of default. 
(a) Market Condition of the Borrower's Business: whether favorable or not 
(b) Financial Ratios: Debt Service Coverage Ratios, Debt-Equity Ratio, Loan Life 
Coverage Ratio, Project Life Coverage Ratio. 
(c) Stress Analysis: Whether the project is capable of meeting the financial 
commitments under severely stressed economic condition 
(d) Political and Legal Environment in the area of business operation of the borrower: 
Transfer risk, risk of war, civil unrest, government support, stability of legal and 
regulatory environment 
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(e) Transaction Characteristics: Design, technology and construction risk, completion 
guarantee 
(f) Operating Risk: Scope and nature of Operational and Maintenance Contracts, 
operator's expertise, track record, etc.. Reserve risk (natural resource) 
(f) Strength of Sponsor: Track record, financial strength, equity/ownership support, if 
any 
(g) Security Package: Whether security cover has been arrived at after taking into 
account quality, value and liquidity of assets. It is to be assured that security 
documents (pledge, assignment, etc.) are comprehensive and provide the lender 
control over cash flow (e.g. escrow account), mandatory payment, dividend 
restrictions. 
3.9.2 Measures of Risk: Regardless of the risk measure employed, there are different 
perspectives on risk. These are: 
(a) Stand-alone Risk: This represents risk of a project when it is viewed in isolation. 
(b) Firm Risk or Corporate Risk: This reflects the contribution of a project to the risk of 
the firm. 
(c) Systematic Risk: Risk of a project from the point of view of an investor. Such risk is 
called market risk. 
A variety of measures are used by Indian banks to capture different facets of risk. The 
most important ones are Standard Deviation and Coefficient of Variation. 
3.9.2.1 Standard Deviation: Standard Deviation of a distribution is given by. 
X (Probability of Value * (Value - Expected Value)2]l/2. 
It is the most commonly used measure of risk in finance. If a variable is normally 
distributed, its mean and standard deviation contain all the information about its probability 
distribution. Sometimes for measuring expected value and dispersion of a variable, its 
probability distribution is required. In some cases probability distribution can be defined with 
a fairly high degree of objectivity, based on past evidence. Such a probability distribution is 
substantially based on objective facts and it may be referred to as "Objective" probability 
distribution. However, in real life situations, such objective evidence may not be available for 
defining probability distributions. Therefore, in project appraisal by Indian Banks, bankers 
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with vast experience use their judgment to define probability distribution. These distributions 
are called as subjective probability distributions (Chandra, 2002). 
One problem with standard deviation is that it is not adjusted for scale. Therefore, sometimes 
a coefficient of variation is used which may adjust standard deviation for scale: 
CV = standard Deviation / Expected Value. 
3.9.2.2. Sensitivity Analysis: It is the function of analysis to show the impact of the risk 
drivers identified earlier on risk variables like sales or investments and the resultant impact 
on the target variable of a project, like Net Present Value (NPV), Internal Rate of Return 
(IRR) and Debt Service Coverage Ratio (DSCR). It is a "what i f analysis. In order to carry 
out a sensitivity analysis only one variable at a time is changed and the rest of the variables 
are assumed to be constant, which is unlike what happens in the real world. It shows how 
robust or vulnerable a project is to changes in the values of underiying variables. It also 
indicates what further work can be done. If the net present value is highly sensitive to some 
changes in some factor, it may be worthwhile to explore how the variability of that critical 
factor may be contdined. However, sensitivity analysis merely shows what happens to NPV 
when there is a change in some variable, without providing any idea of how likely the change 
will be. Therefore, it remains a relatively subjective analysis. 
3.9.2.3 Scenario Analysis: In the real world when the variables are interrelated, as they are 
most likely to be, it is helpful to look at plausible scenarios, each scenario representing a 
consistent combination of variables. Usually, in order to do scenario analysis, one risk driver 
is selected around which other scenarios are built. The drivers chosen are the largest sources 
of uncertainty for the success of the project. Value of each variable is then calculated 
depending on the chosen driver. Based on what happens under the most favorable or the most 
adverse configuration of key variables. Best Case, Normal and Worst Case scenarios are 
created. However, this analysis does not help if we assume that a continuum exists between 
these three states. 
3.9.2.4 Simulation Analysis: Sensitivity analysis indicates the sensitivity of criterion of 
merit (NPV, IRR or any other) to variations in basic factors. Though useful, such information 
may not be adequate for decision making. The banker may like to know the likelihood of 
such occurrences. This information is generated by simulation analysis which may be used 
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for developing the probability profile of a criterion of merit by randomly combining values of 
variables that have a bearing on the chosen criterion. 
3.9.2.5 Break-Even Analysis: A banker is always interested in knowing how much is going 
to be produced and sold at a minimum to ensure that the project does not loose money. Such 
an exercise is called break-even analysis. The break-even point for a project is calculated 
with reference to the year when the project is expected to reach its target level of capacity 
utilization. So it is also called Breakeven Capacity Utilization (BEPCU) (Chandra, 2002).It is 
obtained by the formula: 
BEPCU (%) = Fixed Costs and Semi Fixed Costs * Percentage Capacity 
Utilization/Contribution 
3.9.2.6 Debt Service Coverage Ratio: The debt service coverage ratio (DSCR) is defined as: 
DSCR = Profit after Tax + Depreciation and Amortization + Interest on Term Debt + 
Lease Rentals/Repayment of term debt + Interest on Term Debt + Lease Rentals. 
The average DSCR is computed by taking the total of all values of the numerator and 
denominator for the entire period of the proposed term loan, commencing from the year in 
which the commercial production starts and not by taking DSCR for each year. 
Average DSCR = Total Cash Accrual over the entire period 
Total debt service burden over the entire period. 
Hilliers Model, Decision Tree Approach and Certainity Equivalent Methods are also 
used in risk analysis of projects but are not made use of by Indian Banks. 
3.10. Assessment of Credit Risk: Credit Rating Mechanism 
Measurement of credit risk starts with the process of scoring and rating. 
3.10.1 Credit Scoring and Rating: The Basel Committee has defined credit rating as a 
"summary indicator" for the risk inherent in individual credit, embodying an assessment of 
the risk of loss due to default of a counterparty by considering relevant quantitative and 
qualitative information. Thus, credit rating is a tool for the measurement and quantification of 
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risk. Default risk is measured by the probability that it occurs over a period of time. Default 
risk depends on the credit standing of the borrowers. Default probability cannot be measured 
directly. Historical statistics of default can be used. Such data can be collected or obtained 
from rating agencies. Since rating by an outside agency like CRISIL or ICRA is not prevalent 
in infrastructure finance, the bankers concentrate on internal data. 
Credit scoring and rating are done for the borrower and the project facility (Bagchi, 
2005). A conceptually sound rating model captures probability of default and loss given 
default separately. It involves both qualitative and quantitative data. While financial analysis 
covers the quantitative part, qualitative analysis covers a host of elements like management, 
demand and price, technological, legal and regulatory issues. 
3.10.2 Methods of Credit Rating: The goal of credit rating is to create an accurate and 
consistent risk rating, yet allow professional judgment to significantly influence the rating 
where it is appropriate (Baghchi, 2005). 
3.10.2.1. Through the Cycle: In this method of credit rating, the condition of the obligor and 
/or position of exposure is assessed assuming the worst point in the business cycle. There 
may be a strong element of subjectivity on the evaluator's part while grading a particular 
case. It is also difficult to implement this method when the number of borrowers /exposures is 
large and varied. 
3.10.2.2. Point in Time: It is a rating scheme based on current condition of the borrowers 
/exposure. The inputs are provided by financial statements, current market position of the 
trade /business, corporate governance, over-all management expertise, etc. Banks adopt a 
point-in-time approach because it is relatively simple to operate while at the same time 
providing a fair estimate of the risk grade of an obligor/exposure. It can be applied 
consistently and objectively. Periodic review and downgrading are possible depending on the 
position, 
3.10.2.3 Scores/Grades in Credit Rating: The main aim of the credit rating system is the 
measurement or quantification of credit risk so as to specifically identify the probability of 
default (PD), exposure at default (EAD) and loss given default (LGD). Hence, it is a tool to 
implement the credit rating method (generally the point in time method). The rating 
agency/bank also needs to design appropriate methods for various grades of credit at an 
individual level (a close analogy is the marks obtained by a student in various subjects and 
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the final outcome in the form of ultimate grade achieved in an examination) or at a portfolio 
level. These may be indicated in the following forms: 
• Alphabetical; AAA, AA, BBB, etc., 
• Numerical: I, II, III or 1, 2, 3,etc. 
The fundamental reasons for various grades (as an outcome of aggregate score) are to 
signal default risk of an exposure, facilitate comparison of risk to aid decision making, to 
show compliance with regulatory requirements of asset classification and risks of exposure 
and providing flexible means to ultimately measure the credit risk of an exposure. 
3.10.2.4 Components of the Score: Scores are mere numbers (1,2, etc.) allotted for each 
quantitative and qualitative parameter - out of a maximum allowable for each parameter as 
may be fixed by any bank - of an exposure. The issue of identification of specific parameters, 
its overall marks and finally relating the aggregate marks (for all quantitative and qualitative 
parameters) to various grades is a matter of management policy and discretion - there is no 
statutory or regulatory compulsion. However the bank is guided by the sector and the product 
that the project is offering. A basic requirement in risk grading is that it should reflect a clear 
and fme distinction between credit grades covering default risks and safe risks in the short 
run. While there is no ideal number of grades that would facilitate achieving this objective, it 
is expected that more granuality may serve the purpose. According to the RBI, there should 
be an ideal balance between both acceptable and unacceptable credit risk in the grading 
system. They have suggested that a rating scale may consist of 8-9 levels. Of the above, the 
first five levels may represent the acceptable credit risk while the remaining four may 
represent the unacceptable credit risk. The RBI in its master circular dated October 12, 2002, 
says that a bank can initiate risk grading activity on a relatively smaller/narrower scale and 
introduce new categories as risk gradation improves. 
The infrastructure projects are rated on quantitative and qualitative factors such as: 
Management Risk, Market Risk, Demand and Pricing Risks, Construction Risk, Operations 
risk. Legal Risk, Political Risk, and Strength of Relationship. Each factor has five sub-
variables to which appraising officers assign scores. Though each bank is free to choose the 
variable, the descriptive research on participating banks will help the researcher to identify 
the sub-variables under the broad factors. The scores are assigned on the basis of cut-off 
scores given by banks against each parameter. However, there are a large number of 
parameters which are subjective. Also the scoring method is used to rate all the projects in all 
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the sectors. Based on the scores given by the bankers, a cumulative score for the borrower is 
calculated which is then converted into rating model which is used for pricing as well as 
monitoring the account by creating transition matrices for ratings over a period of time. From 
the statistics of observed defaults over a given period, the ratio of defaults over the total 
sample of borrowers can be derived. It is the default rate in this study which will serve as the 
proxy for default probability. Such default frequencies are then captured by the rating class 
that is derived above. The scores and grades appear in Table 3 (Illustrative). It is observed 
that credit scoring in Infrastructure dose not change from sector to sector, though the issues 
are quite different in each sector. 
Table 3.4: Credit Rating Mechanism 
{Illustrative Table) 
S.No 
1 
2 
3 
4 
5 
6 
7 
8 
Total Score for an Exposure 
86-100 
71-85 
61-70 
51-60 
41-50 
36-40 
31-35 
0-30 
Grade Accorded 
AAA 
AA 
A 
BBB 
BE 
B 
C 
D 
Implications for Grades Accorded 
Excellent safety & timely repayment 
Very good safety & timely repayment 
Good Safety & repayment 
Ordinary safety & repayment 
Less ordinary safety & repayment 
Low safety & repayment 
Unsafe 
Default category 
3.10.3 Risk Quality and Rating: The quality of risk covers both the default probabilities and 
the recoveries in the event of default. Ratings qualify the risk of losses in the event of default, 
a combination of default probabilities and recoveries. The ratings are rankings, not 
quantitative measures of risk quality. Common rating systems include 6 to 10 different ranks, 
which are sufficient to discriminate among risk classes. Ratings attached to facilities are 
useful whenever guarantees and agreements are attached to individual facilities. Therefore, 
for infrastructure finance, the credit scores and subsequent ratings calculated in the above 
steps may serve as valuable inputs for banks to develop their own rating models. 
3.10.4 Risk Mitigation: The party bearing the risk may undertake preventive measure for 
limiting the likelihood of risk, as well as specific measures to protect itself in whole or in part 
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against the consequence of risk. Such agreements and contracts are called "Risk Mitigation". 
Various types of contracts and financing, construction, and operations agreements will be 
undertaken in future research 
3.10.5 Probability of Default (PD): PD is a quantitative measure of default risk. Each credit 
rating grade as described earlier corresponds to a particular probability of default, that is, the 
probability/chance of an obligor defaulting on the payment of the credit obligation. Normally 
a banker calculates this by credit ratings which are given based on a basket of identified risk 
elements. These elements and the variables therein do not normally change fi-om sector to 
sector. Default probability of a borrower can be analyzed and monitored through historical 
statistics on default, which is often given by the rating that the borrower is assigned. The 
broader elements of the rating scale would be the project of specific risks identified above 
and the variables would be the components that would define the said bucket of risks. 
3.10.6 Loss Given Default (LGD): It is the percentage/fraction of exposure amount that will 
be lost in the event of default: 
LGD=(1-Recovery Rate) 
LGD is the economic loss in at a time case of default. Economic means that all the related 
costs have to be included and the discounting effects have to be integrated. Input to this will 
be the exposure at default, recoveries, costs incurred, time of default and net recoveries and 
discount rate. Higher the discount rate, higher the LGD. 
ir^ Re COY eries - Costs 
EAD 
3.10.7 Exposure at Default (EAD): It is the amount at risk in the event of default without 
considering recoveries. It is generated by the associated uncertainty with the future amount at 
risk, as default occurs at an unknown future date. For credit lines with a repayment schedule, 
the exposure risk can be small, like amortized credit that is repaid on the basis of a 
contractual schedule. Committed lines of credit allow the borrower to draw on those lines 
whenever he wants to, depending upon his needs, and subject to a limit fixed by the bank. 
Overdraft balances change at the initiative of the borrowers. Project financing implies 
uncertainty in the scheduling of the outflows and repayments. The lines which are not fully 
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used are treated as given contingencies and recorded off-balance sheet. For proper risk 
measurement, such contingencies are required to be captured in the bank's Management 
Information System (MIS). With the help of the MIS the bank can calculate the expected 
losses on infrastructure portfolio. 
Expected Credit Risk Loss (ECRL) is intended to set reserve requirements for doubtful 
accounts calculation of PLR (default premium), pricing credit, risky instruments (bonds and 
exotic options), and for risk-adjusted profitability (e.g. RAROC). 
The bank can also suffer losses in excess of what is calculated, say, during economic 
downturns. These losses are called Unexpected Losses (UL) or uncertain losses. 
The capital base is required to absorb the UL, as and when they arise. Expected Loss 
(mean) and Unexpected Loss (standard deviation) serve as useful measures of credit risk 
quantification. 
EL--EAD^PDxLGD 
UL = EAD X ^PD X alc^ + LGD^ x a, 1 PD 
The present research considers credit rating mechanism as the valid tool used by 
Indian banks for assessment of risk. It will therefore focus on the elements and sub-
variables of the credit scoring used in Infrastructure Finance. 
Through credit scoring a particular rating is given to the projects that correspond to the 
probability of default of the asset class. Data in infrastructure finance is limited with banks as 
it is a comparatively new product. So the research does not focus on Loss Given Default and 
Exposure at Default. These values are of the in Indian banking system and they are provided 
by the central bank, that is the Reserve bank of India. 
3.11 Conclusion 
In this chapter a detailed study is made on the structural aspects of infrastructure projects 
including project parties and contracts, agreements and guarantees that are put in place to 
ensure viability of the projects. Although most of the issues are generic, it cannot be denied 
that there are certain issues which depend on the economic drivers of the sector. For example, 
roads will have certain issues unique to it and so will power, ports, etc. The Best practices 
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followed by Indian banks with reference to project appraisal and risk measurement and all the 
generic issues involved are discussed in great detail in this chapter. 
In Chapter 5 the application of the above-mentioned procedure of identifying project 
parties and key contracts, appraisal, risk identification and analysis and measurement is 
discussed for the power and road sectors. 
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Chapter 4 
RESEARCH METHODOLOGY 
"Scientific Research is a systematic, controlled, empirical and critical investigation of 
hypothetical propositions about the presumed relations among natural phenomena" 
(Kerlinger, 2004). 
"Research is the systematic and objective identification, collection, analysis, 
dissemination and use of information for the purpose of assisting management in decision 
making related to identification and solution of problems and opportunities" (Malhotra, 
2005). 
4.1. Identification of Research Gap 
It is clear from the previous two chapters that, in the light of the enormous financial 
requirements in the infrastructure sector, banks should be strengthened by research to bridge 
the knowledge gaps in project appraisal and in the measurement of risks in these projects. 
Banks' appraisal officers, trained and for decades and practising security-backed lending, 
need to understand and appreciate the transformation shift from corporate finance to project 
finance in the financing of infrastructure projects. This change in the latter's structure 
demands a better appraisal methodology which also focuses on understanding of the various 
players involved in the project structure and the other numerous contracts and agreements. 
The present research provides a comprehensive and more appropriate appraisal methodology 
that will be dravm from across the spectrum of participating banks. Infrastructure projects 
being 'greenfield' in character, risk identification, analysis and mitigation factors assume real 
significance. More importantly, bankers need to reassess the credit rating mechanism, which 
is used for rating the projects, to decide the pricing of loans, asset classification and capital 
adequacy norms. It is a hunch that standard credit scoring models which are just an extension 
of models used in corporate finance, may lead to inappropriate rating, thus leading to 
inappropriate pricing decisions. The present research will identify the elements of risk, in the 
infrastructure sector in general and road and power projects in particular, and then try to 
verify the hunch through statistical research. This will help the banks in developing suitable 
rating models as they move towards Foundation IRB approach. 
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It is imperative that the bankers equip themselves with the requisite tools and expertise 
for appraising the technical feasibility, financial viability and bankability of projects, with 
particular reference to risk analysis. Banks are also required to ensure that the individual 
components of financing and returns on the project investment are well defined and 
accurately assessed. Lending and investment decisions in such cases should be based solely 
on commercial viability judgment and not based just on state guarantees (RBI Circular dated 
July 11, 2003) - definitely not on hunch. 
"A hunch, no matter how good it may be, is at best an unproved assumption till it stands 
the test of empirical investigation." Keeping this dictum in mind, the research process is 
established. 
4.2. Research Process 
4.2.1 Problem Statement: As already drawn out from literature survey, and elaborated in 
detail in the preceding chapters, the researcher, in order to define the problem correctly, and 
held discussions with bank credit analysts in project appraisal departments (Annexure 4.2) 
and conducted interviews across different levels of officers (Annexure 4.3). The process also 
involved analysis of secondary data (RBI circulars and reports) and published research 
articles, various industry reports and participating banks' internal data. 
4.2.1.1. Broad Statement of Research'. Project Appraisal and Measurement of Risk in 
Infi"astructure Financing by Indian Banks. 
4.2.1.2 Statement of the Problem: While appraising and financing projects, do Indian banks 
understand and differentiate between the legal and contractual structure of 'greenfield' 
infrastructure projects, with the resultant focus on project cash flows and the risks emanating 
thereof, vis-a-vis the traditional 'brownfield' projects undertaken by the corporates? Do the 
internal rating models used by the banks capture the entire credit risk involved? 
4,3 Objectives 
Development of an approach to the problem includes formulating an objective or the 
theoretical framework, analytical models, and hypothesis (Kumar, 2006). 
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4.3.1 Detailed Objectives 
• To study the Financing of Infrastructure Projects with focus on project appraisal and 
risk measurement and to extract the best practices of Indian banks. 
• To examine the existing framework for appraisal and risk measurement in Power and 
Road sectors. 
• To develop appropriate case studies in order to capture the procedures and critical 
issues involved in financing infi^structure. 
• To analyze and evaluate the credit rating mechanisms that banks use for 
measurement of risk and to statistically examine the attitude of credit officers 
towards relative importance of risk variables under each factor used in credit scoring 
in the power and road sector. 
• To draw conclusions from the study on project appraisal and risk measurement 
practices and survey results, identify gaps and offer suggestions for improving the 
methods. 
• To offer suggestions in order to strengthen bank financing of infrastructure sector in 
India. 
The real rationale for focusing on road and power sectors has been explained in detail in 
the chapter on scope of research. 
4.4 Hypothesis (HO) 
Hypothesis is an unproven statement or proposition about a factor or phenomenon that is of 
interest to the researcher (Malhotra, 2005). Two hypotheses are offered. 
4.4.1 First Hypothesis: For Project appraisal and risk analysis, hypothesis testing is related 
to differences between mean of two samples, that is credit officers who have appraised 
projects in the Road Sector and the Power Sector. 
• HO = Attitude of credit officers towards relative importance of credit scoring 
sub-variables on the overall credit score of each element of risk, as used in credit 
rating mechanism, is not different from sector to sector while appraising projects 
in the chosen sectors of Road and Power. 
Ill 
• HI = Attitude of credit officers towards relative importance of credit scoring 
sub-variables on the overall credit score of each element of risk, as used in credit 
rating mechanism, depends on inherent risks unique to the sector and status of 
the promoter. 
4.4.2 Second Hypothesis: For the structural differences between corporate and project 
finance, hypothesis testing is related to the differences between mean of two samples - that is 
credit officers who have appraised projects in both the infrastructure sector and the traditional 
projects started by the corporate sponsor. 
• HO = Banks are using 'with recourse' structure to fund Infrastructure Projects which 
is not different from financing corporate projects. 
• HI = Banks are using project finance structure to fund infrastructure projects with 'no 
or limited recourse' which is different fi"om financing corporate projects. 
4.5. Research Design 
The following flowchart explains the design.. 
Step I Study the project documents and appraisal notes of the participating banks. 
Step 2 Prepare a detailed note on Project Appraisal and Risk Measurement practices. 
i 
Step 3 Examine the application of the process described above on the chosen sectors: Power and 
Roads, and identify the appropriate risk variables. 
Step 4 Prepare two case studies which would capture the process in Road and Power sectors. 
t 
Identify gaps in the risk variables and scores credit officers assign to them across different 
sectors. , 
Step 5 Identify the above risk variables and test the perception of credit officers intra-sector on 
the credit rating mechanism used by banks. (This is done by conducting a survey on the 
officers who have appraised projects in road and power sectors.) Transition matrix of 
the data for five years is created for ratings done by the bank to seek rating migration 
and PD estimates in the above risk measurement system. 
Step 6 Identify gaps and suggest an alternate project appraisal and risk measurement technique 
which may be unique to the particular sector. 
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A research design is a suggestive framework or blueprint for conducting a research 
project. (Malhotra, 2005). It details the procedures necessary for obtaining the information 
needed to structure and solve research problems. The research design lays the foundation for 
conducting the research. Hence, a good research design will ensure the validity and substance 
of a research project as well. A research design is broadly classified as exploratory and 
conclusive. The primary objective of exploratory research is to provide insights into and 
understanding of the problems posed by the researcher (Haiman, 2002). Exploratory research 
is used in those cases when the researcher defines the problem more precisely, identifies the 
relevant course of action, or gains additional insights before an approach can be developed. 
The objective of conclusive research is to test the specific hypothesis and examine 
relationships. It is based on representative samples and the data is subject to quantitative 
analysis. The findings are conclusive in nature and therefore they are used for inputs for 
managerial decision making. 
The research design for the present study is essentially descriptive in nature where the 
best practices for systematic appraisal and risk measurement are described without showing 
any relationship between the risk drivers. A single cross-sectional design is used in which one 
sample of respondents is drawn from the target population and information is obtained from 
this sample only once. This is followed by both qualitative and quantitative research. 
Qualitative research is an unstructured exploratory method based on samples that provide 
insights and understanding of the problem setting. To define the problem correctly, the 
researcher undertook qualitative research by studying the project documents and appraisal 
notes available in the participating banks. Initially depth interviews were conducted with 
heads of credit departments of the participating banks followed by interaction with the 
Reserve Bank of India and Ministry of Finance officers. Depth interviews were conducted 
with some of the leading project developers as well. 
4.5.1. Descriptive Research Design: The methods that are used in the research are described 
below. 
4.5.1.1. Observation Method'. Observation is called as the recording of behavioral patterns of 
people, objects and events in a systematic manner in order to analyze information about the 
phenomenon of 'interest' (Amphora, 2005). The research employs the structured observation 
method in a natural setting as the researcher has carried out detailed content analysis (which 
is quantitative description of manifest content of communication) of the project's loan files of 
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the participating banks. In all 50 loan files - 20 of road sector, 20 of power sector and 10 
files related to projects in port, telecommunications, and renewable energy, inland container 
depots, and container freight stations - were studied. The survey includes scrutiny of detailed 
project reports by the borrower and sanction notes prepared by the bankers. The research 
covers only those proposals which were sanctioned prior to 2004 (2002 onwards) since 
follow-up and monitoring remarks between the years 2002-08 were already available in the 
files. This was followed up by scrutinizing the project proposals of the project developers. 
Thus the detailed project appraisal and risk analysis processes were drawn out. In order to 
substantiate the findings, case study methodology is adopted. The researcher will develop two 
case studies which will describe the process of project appraisal, risk analysis and 
measurement techniques for the selected power and road sectors. 
4.5.1.2 Case Study Method: Case study is an ideal methodology when a holistic and an in-
depth investigation is intended (Feagin, Orum, and Sjoberg, 1991). Whether the study is 
experimental or quasi-experimental, the data collection and analysis methods are known to 
hide some details (Stake, 1995). Case studies, on the other hand, are designed to bring out the 
details fi-om the perspectives of the participants by using multiple sources of data. Yin, Stake, 
and others who have wide experience in this methodology have developed robust procedures. 
Yin (1994) has recommended four stages for case development: 
1. Design the case study 
2. Conduct the case study 
3. Analyze the case study evidence, and 
4. Draw the conclusions, give recommendations and point out the implications. 
Yin (1993) has also identified some specific types of case studies: 
{a) Exploratory cases are sometimes considered as a prelude to social research; 
{b) Explanatory case studies may be used for doing causal investigations; and 
(c) Descriptive cases require a descriptive theory to be developed before starting the 
project. 
The present research uses descriptive case studies as a prelude to conclusive research. 
Balu (2002) used this methodology in a study to understand the infrastructure financing 
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policies of the banking system. In all the above types of case studies, there can be single-case 
or multiple-case applications. 
Yin (1994) has identified six primary sources of evidence for case study research. The use 
of each of these might require different skills from the researcher. Not all sources are 
essential in every case study, but the importance of multiple sources of data to strengthen the 
reliability of the study is well established (Stake, 1995; Yin, 1994). The six sources identified 
by Yin are: (/) documents, (//') archival records, (///) interviews, (/v) direct observations, (v) 
participants' observations, and (v/) physical artifacts. The present research uses all the above 
data sources. 
The unit of analysis is the project appraisal and risk measurement procedure used by the 
Indian banks'. Being multi-perspective analyses (Feagin, Orum, and Sjoberg, 1991), the 
researcher has considered not just the views and perspectives of the credit officers, but also of 
the project developers, engineers, legal counsels and government departments and other such 
relevant groups and the interactions between them. Levy (1988) used a single-case design for 
the study at the University of Arizona. Single cases may be used to confirm or challenge a 
theory, or to represent a unique or extreme case (Yin, 1994). Single-case studies are also ideal 
for revelatory cases where an observer may have access to a phenomenon that was previously 
inaccessible. These studies can be holistic or embedded, the latter occurring when the same 
case study involves more than one unit of analysis. Multiple-case studies follow the 
replication logic. The present research develops one case study each for the sectors in focus: 
power and roads. 
As in all research, consideration must be given to construct validity, internal validity, 
external validity, and reliability (Yin, 1989). Levy (1988) established construct validity using 
the single-case exploratory design, and internal validity using the single-case explanatory 
design. Yin (1994) suggested using multiple sources of evidence as the way to ensure 
construct validity. The current research used multiple sources of evidence; survey 
instruments, interviews, and documents. The specification of the unit of analysis also 
provides the internal validity as the theories are developed. Data collection and analysis test 
the theories. External validity is more difficult to attain in a single-case study. Yin (1994) 
provided the assertion that external validity could be achieved from the theoretical 
relationships, and, generalizations could be made from these. It is the development of a 
formal case study protocol that provides the reliability that is required of all research. 
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Case study research excels at bringing us to the understanding of a complex issue or an 
object and it can extend our experience or add strength to what is already known through 
previous research. Case studies emphasize the detailed contextual analysis of a limited 
number of events or conditions and their relationships. Researchers have been using the case-
study research method over the years and across a variety of disciplines. 
4.5.2. Conclusive Research Design 
4.5.2.1 Survey Method: A structured questionnaire was given to respondents and designed to 
elicit information on: 
(a) Credit officers' understanding of the structural differences between infrastructure and 
corporate projects while appraising the projects. 
(6) Managers' attitude towards relative importance of credit scoring sub-variables on the 
overall credit score of each element of risk, as used in the credit rating mechanism. 
(c) Methods of measurement of risk currently being practised at banks. 
4.5.2.1.2 Questionnaire: A structured questionnaire, divided into three sections, was 
designed. In Section A appraising officers were asked to give their opinion on the relative 
importance that they give to each variable under identified elements of project appraisal such 
as Management quality, Market potential (including demand and pricing issues). Technical 
issues. Construction issues, Operations issues. Legal issues, Force majeure issues and 
Funding issues (including factors and critical ratios). A five-point scale (least important to 
most important) was used and each broad element was further divided in five risk variables 
which together make up the entire element. Often a similar credit scoring model with similar 
risk variables is used by banks to rate a particular project. The rating class to which the 
project belongs signifies the level of risk and the pricing. 
In Section B, managers were asked questions about specific risks which affect both the 
sectors. The questions were based on pre-decided checklists (data collected on nominal 
scale). 
In Section C, managers were asked questions on their appreciation of structural issues as 
well as creation of security in infrastructure projects. The questions were based on a five-
point scale as well as details based on pre-decided checklists. Thus, both metric and non-
metric data were proposed to be collected through the questionnaire (Annexure 4.1). 
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4.5.2.1.3 Pre-testing: This refers to pre-testing of the questionnaire on a small sample of 30 
respondents drawn from heads of credit departments of participating banks' to identify and 
eliminate potential ambiguities. All aspects of the questionnaire were tested including 
question content, wording, sequence, form or layout, question-difficulty and instructions. The 
respondents are of course drawn from the same population as the survey. 
Personal interviews lasting 30-45 minutes were also conducted. The interviews began 
with open-ended lead questions and qualifying statements/views which could identify the 
experience of the bank executives in appraising and financing infrastructure projects in 
corporate projects as well as road and power sectors. It was followed by probing questions 
based on the above lead questions. 
Then questions regarding the method of financing and structuring and the procedure of 
appraisal including managerial, technical, commercial and financial appraisal were asked. 
The questionnaire carried sub-points under each head of appraisal and tried to establish 
whether the rating changes from sector to sector, and, probing questions with reference to 
these were put to the respondents in Section A. A 'checklist of risk buckets' was prepared, 
based on the observations made during the study of '30 loan files', and, executives were 
administered the same. For each sector, the respondent was administered a similar checklist 
as this would help in identifying risks inherent sector-wise (Section B). 
Finally managers were also asked questions on their appreciation of structural issues as 
well as creation of security in infrastructure projects. The questions were based on a 5-point 
scale as well as questions on pre-decided checklists (Section C). 
Protocol analysis and debriefing techniques were made use of The respondents were 
asked about their views on the questions in the structured questionnaire and their responses 
were collected. Respondents were further briefed about the test at the end, and they were 
encouraged to voice the problems they faced in responding to questions, Their suggestions 
were identified and incorporated in the revised questionnaire. Responses to the dummy tables 
were also analyzed and changes were made for better understanding of the questionnaire. 
4.5.2.1.4 Reliability and Validity: Coefficient Alpha, which is a measure of internal 
consistency reliability, that is the average of all possible split-half coefficients resulting from 
different splittings of the scale items, was 0.78. It tended to increase with the addition in the 
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number of scale items during the pre-testing. Since the scales were pretested on a sample size 
of 30, an adequately positive opinion on the content validity of the scale was found. 
4.6 Measurement and Scaling 
The primary scales used in the questionnaire are: 
{a) Nominal Scale: It is a scale whose numbers serve as labels or tags for identifying and 
classifying data. (Malhotra, 2005). This scale was used for both identifying the 
respondents' experiences in project appraisal and classifying them based on their 
expertise in project appraisal and in a particular sector. This contained certain other 
multiple choice questions. 
(b) Interval Scale: It is a scale in which the numbers are used to rate objects such that 
numerically equal distances on the scale represent equal distances in the 
characteristics that are measured. This is used to study the perception of credit officers 
towards structure and scoring risk drivers. 
Non-comparative scaling techniques and itemized rating scale in particular are based on 
sources of risk. Banks often use similar scales for scoring credit risk which is subsequently 
used in pricing the 5-point Likert scale. A measurement scale with a brief description of risk 
factors of appraisal was used. The factors that were identified earlier through descriptive 
research are: Management quality; Market potential including demand and supply issues; 
Technical issues; Construction issues; Operational issues; Legal and Force majeure issues; 
Funding issues; and critical ratios. Under each factor five distinct risk variables were 
identified, which, if not properly addressed, becomes sources of risk. 
The credit officers were asked to rate these five sub-variable risks under each element 
based on their perception of the importance of the risk driver in making the project 
successful, thus leading to final sanction. A 5-point rating scale from 'Least Important to 
Most Important' was used. Similar risk drivers were identified by Balu, (2002) for studying 
the project appraisal in infrastructure fmance. Deshpande (2006), Bhaskar (1999) and 
.Nirmala (1998) have used similar risk drivers while studying projects. 
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4.7 Sampling Frame 
4.7.1 Population: For eliciting the process of Project Appraisal and Risk Analysis, the 
population consists of all Indian banks, that include the 27 Nationalized Banks, 23 Other 
Scheduled Commercial Banks and 28 Foreign Banks and those Credit Officers who are a part 
of the syndicate or lead bankers to Infrastructure Financing Projects. This includes the central 
bank, Reserve Bank of India as it defines guidelines for financing Infrastructure. 
Transition matrix is created for ratings done by the bank using CRISIL's Risk Assessment Model 
(RAM) to seek rating migration in the risk measurement system. For creation of transition matrix, 
1,289 projects, rated by CRISIL risk assessment model between 2004 and 2008, served as the 
population. 
4.7.2 The Sample: The study included collection of data from 26 public sector banks, 6 
other scheduled conamercial banks including private banks, 4 foreign banks and 5 financial 
institutions and central banking institutions like the Reserve Bank of India and the National 
Bank for Agriculture and Rural Development (NABARD) (Annexure 4.2). 
Exposure of other scheduled commercial banks (worth Rs 22,539 crore) and that of 
foreign banks (worth Rs. 5,755 crore) towards infrastructure is minimal on account of the size 
of operations. Therefore the data is drawn largely from the public sector banks. 
Further, a sample of 70 credit officers out of 102 was drawn after the attitude survey 
(Annexure 4.3). In a similar research by Balu (2002), a sample size of 70 was taken. As 
infrastructure financing is a new area which has grown in prominence since 2002, officers 
who have handled projects independently are quite few in the Indian banking system. 
Non-probability sampling technique and Quota sampling in particular were used. The 
control characteristics for selecting banks were that they should have had exposure to 
infrastructure projects in the current year and a target should have been allotted for 
disbursement to infrastructure sector in their loan policy document. If either of the two 
control characteristics was not met, the bank was not included in the sample. For selecting 
officers, the control characteristics were the number of years of experience in project 
appraisal, which was set at 10 years, and that they should have handled projects in road and 
power sectors apart from brownfield corporate projects. Those who have not handled projects 
in both the sectors were not included in the final sample. 
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As data is collected primarily through personal interviews, adequate sampling control was 
exercised. In certain instances when mail survey became unavoidable, validation was done 
through a follow up on phone. The response rate was more than 95 per cent. 
Forty-eight projects which had achieved financial closure and where banks in the sample 
category have rated and financed using CRISIL RAM model were selected for creating a 
transition matrix. The rating migration was noted for each of the years from 2004 to 2008. 
Some of the projects had in fact commenced operations during this period. 
4.7.3 Data Preparation: In the case of unsatisfactory responses and missing values, the 
researcher returned to the respondents. The data was codified using SPSS. No weights were 
assigned. 
4.8. Statistical Techniques for Hypothesis Testing 
Univariate techniques were used as there is a single measurement of each element in the 
sample. The data collected were both metric and non-metric as the questionnaire used both 
interval and nominal scales. As data for corporate and infrastructure projects as well as road 
and power sectors were drawn from the same group of respondents, it was considered as 
paired data. 
4.8.1 Tabulation and Hypothesis Testing: Frequency distribution tables were made for all 
elements of the appraisal process with mean scores of each risk driver. Hypothesis testing 
was done only for the data collected on road and power sectors. Null and alternate hypotheses 
are described eariier. Hypothesis testing in the present research consisted of testing of 
differences and as the alternate hypothesis lacks direction, two-tailed tests were used. 
Both parametric and non-parametric tests were conducted. For data which was measured 
on interval scale, parametric tests were used and for data which was measured on nominal 
scale, non-parametric tests were used for hypothesis testing. Parametric tests provide 
inferences for making statements about the means of parent population. The t-test which is 
used for the present research is a univariate hypothesis test using t-distribution, which is used 
when the standard deviation is unknown and the sample size is small. As explained eariier, 
since the data is paired, the researcher used paired sample t-test. A similar analysis on paired 
data was done by the famous L C Gupta committee research (1996) into credit decisions of 
managers in fmancial institutions. In order to compute t for paired samples, the paired 
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difference risk driver called D is formed and the mean and variance are calculated. The 
degrees of freedom are n-1, where n is the number of pairs. The relevant formulae are: 
Ho : Mean = 0 
Ho : Mean ^ 0 
Tn-i = D - Mean / Sd / Vn 
For data which is collected on the nominal scale an important non-parametric, the 
Wilcoxin matched-pairs single ranks test, is conducted. This test analyses the differences 
between the paired observations, taking into account the ranks and the magnitude of 
differences. It computes the differences between the pairs of variables and the absolute 
differences. It sums up the positive and negative ranks. The test statistic z is computed from 
positive and negative rank sums. Under the null hypothesis of no difference, z is a standard 
normal variate with mean zero and variance I for large samples. This test corresponds to the 
t- test. 
After selecting an appropriate test, a particular level of significance is selected. Type 1 
error occurs when the sample results lead to rejection of null hypothesis which is indeed true. 
The probability of making Type I error is called level of significance. An intolerably high 
level of significance will increase Type II errors; the level of significance was therefore fixed 
at 5 or 0.05 per cent 
After this the test statistic was calculated and the probability was determined (critical 
value)using the SPSS package. If the probability associated with the observed value of test 
statistic was less than the level of significance, the null hypothesis is rejected and vice versa. 
4.8.2. Analysis of Variance; The risk sub-variables selected under each factor of the credit 
scoring model, which is used for attitude surveys, should be able to distinguish the critical 
risk drivers for the two sectors under focus, that is: road and power. Such a distinction is 
possible if the values for the selected risk drivers for the two groups are separated by wide 
enough margins, and the reading of risk drivers in the two groups does not overiap. That is, 
the means of distribution for each of the risk drivers for the two sectors under focus must be 
far apart. The statistical test for measuring the explanatory power of risk drivers is the F test. 
Zmijweski (1984) conducted it for univariate models in corporate expansion and 
modernization projects. A statistical test for examining the differences among means for two 
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or more populations is called as Analysis of Variances (ANOVA). Since the researcher is 
doing it for each of the risk sub-variable under each factor, one-way analysis of variance will 
be done. 
The t-test conducted earlier in the previous section is done for each element of the credit 
score sheet as identified earlier and will help the hypothesis testing. One-way ANOVA will 
investigate whether any significant difference lies in each of the risk drivers under each 
element of the credit scoring sheet. For example, the element in management risk is defined 
by the five risk drivers : (i) Transparent shareholders' agreement; (//) Track record of 
sponsors;(z7/) Financial strength and Prudence of sponsors; (iv) Capability for equity infusion; 
and (v) Viability gap funding or government grant. 
If the attitude towards risk sub-variables changes significantly from sector to sector, it 
will necessitate a relook at the credit appraisal and the scoring processes which are the first 
steps in risk measurement that are currently being used by the Indian banks. This test will 
identify the risk drivers about which the perception is significantly different when the officer 
is appraising and scoring projects under different sectors. The F-score may also point towards 
the most critical risk drivers under each sector. 
Based on the conclusions of the study on project appraisal process, attitude survey results 
on risk drivers of risk scoring and practices of risk management in Indian banks, suitable 
suggestions and recommendations will be drawn for the banking system. 
4.8.3 Creation of Transition Matrix: The transition matrix is a tool for studying rating 
migration of a borrower. It represents rating migration from one rating level to another within 
a time-frame of one year. It denotes default probability and migration of the rated borrower to 
default grade. The transition matrix provides the profile of credit quality change or migration 
that has taken place for the selected 48 projects based on the CRISIL rating format, between 
any two selected years. Because the study was done on historical data, migration was noted 
for weighted average actual migration achieved on a year- to-year basis for the 5-year period. 
The mean transition matrix is a summary of how the rated accounts have migrated during the 
selected years and the last column of the matrix indicates probability of default which is a 
measure of credit risk. 
The process was started by doing mortality-rate analysis of yearly cohorts of companies 
for at least two years to find the number of firms in each rating class, each cohorts moving 
122 
towards the default category (D). Each cohort comprises all the companies which have a 
rating outstanding at the start of the cohort year. 
Assume there are T(i,d) number of firms migrating to default category out of N(i) number 
of firms in the Ith rating grade over the one-year period where the I represents the rating 
grade at the start of the period and D represents default. The probability of default will be Ti, 
d/Ni. This is under a historic default-experience approach. Pivot (frequency) tables were 
created for all the rating grades and mean migration; year-to-year was calculated by 
multiplying Ti, d /Ni with the corresponding weight of the rating class (Bandhyopadhyay, 
2007). 
4.9 Scheme of Chapterization 
The report is organized into seven chapters. The challenges before the infrastructure sector 
and need for bank finance have been examined in Chapter 1. Chapter 2 identifies the key 
concepts and reviews the research literature and fills the gaps in research. Chapter 3 studies 
the banks' practices in project appraisal and risk measurement. Chapter 5 shows the 
application of these practices in the road and power sectors. This chapter also discusses the 
two case studies developed for crystallizing these practices in the sectors under focus. Results 
of the survey, statistical analysis and interpretations are discussed in chapter 6. Based on 
descriptive and statistical research, suggestions and recommendations are given in Chapter 7, 
The suggestions are also given on the generic issues and organizational preparedness to 
improve bank finance to infrastructure. 
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Chapter 5 
ROAD AND POWER SECTORS: 
PROFILE, PROJECT APPRAISAL, RISK MEASUREMENT 
AND 
CASE STUDIES 
5.L Introduction 
As already stated in Chapter 1, the researcher will take a deeper look into the power and road 
sectors. In this chapter, the researcher maps out the applicability of the procedure, discussed 
in Chapter 3 on Project Appraisal and Risk Mitigation, to the sectors under study and will try 
to find out the adaptations that bankers use when they move from general to specific-sector 
appraisal. This chapter is divided into three sections. Section A covers the power sector and 
Section B the Road sector. Each section gives a brief profile of the sector before going into 
appraisal issues. Section C discusses the two Case Studies that were conducted during the 
course of the research. 
Section A 
Power Sector 
Generation, Transmission and Distribution 
5.2 Power Sector: Generation 
5.2.L Historical Perspective: The power sector in India has seen a major transition from the 
pre-independence era to the post-independence era. Before the Independence in 1947, the 
Indian power sector was governed by the "The Indian Electricity Act, 1910", which laid down 
the basic framework for the power sector in the country along with all the policies governing the 
electricity supply. But the situation was so grim that after the Independence not a single private 
organization was competent to venture into the power sector in the country, thereby, making 
way for state participation in electric power supply. 
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In view of this, The Electricity (Supply) Act, 1948, was enacted. The Act concentrated 
on increasing the state monopoly by setting up vertically integrated power-sector utilities, 
which enjoyed absolute control over generation, transmission and distribution even at the 
intra-state levels. As a result of this, 19 State Electricity Boards (SEBs) came to be formed 
under the Act and the installed capacity of the country grew substantially. However, the 
power supplied lacked in quality, security and reliability. The installed capacity proved to be 
insufficient for meeting the increasing galloping demand. Besides, factors like operational 
inefficiency of the SEBs, subsidized tariffs, low budget for transmission and distribution, 
inadequate maintenance, high distribution losses, rampant power thefts and uncollected bills 
resulted in acute power shortage. On account of all these reasons, the Government of India 
decided to revamp its policies. 
Thus, in 1975, the Electricity (Supply) Act, 1948, was amended to improve the financial 
position of the state-controlled power sector by allowing the central govenunent to participate 
in the generation and transmission of electricity. As an outcome of these amendments, the 
Gol set up The National Thermal Power Corporation Ltd. (NTPC) and National 
Hydroelectric Power Corporation Ltd. (NHPC) to supplement the efforts of the states and 
strive for greater capacity generation. In 1991 the government also provided various 
amendments to create a legal framework for the entry of the private sector. 
In order to strictly implement reforms and restructure the tariff structure, the second 
generation reforms were introduced. The Gol then implemented "The Electricity Regulatory 
Commission Act, 1998." It emphasized on the establishment of the state and central level 
Electricity Regulatory Commissions (ERCs) for rationalizing the tariff structure, bringing 
about transparency in the system and for framing and promoting environmentally benign 
policies. 
The SEBs incurred heavy losses and failed to make the necessary payments to the Central 
Public Sector Units (CPSUs) and the outstanding payments reached an all time high of Rs 
400 billion (1.5 per cent of GDP). Owing to their size, these boards were becoming 
cumbersome to manage. It was, therefore, decided to create Generating Company (GENCO), 
Transmission Company (TRANSO) and Distribution Company (DISCOM) and unbundle the 
utilities into more 'manageable' sizes, which paved the way for the Electricity Act, 2003. 
The landmark events in the developments of the power sector are summarized 
chronologically. 
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Table 5.1: Landmark Events in Power Sector 
Year 
1948 
1950-50 
1954 
1955-73 
1974 
1975 
1980-88 
1989 
1991 
1998 
2000 
2003 
2005 
Electricity (Supply) Act provided for the establishment of the Central Electricity Authority 
(CEA) and the State Electricity Boards (SEBs). 
Growth of state grid systems 
Constitution of regional electricity boards. 
Interconnecting state grids to form regional grid systems. 
Independent ministry for power sector 
CEA becomes a full-fledged organization. 
Growth of regional grid systems. 
Formation of Power Grid Corporation of India (POWERGRID) 
Generation of electricity opened to the private sector. 
Electricity Regulatory Commission Act. 
Central initiative through Accelerated Power Development Programme (APDP) 
Electricity Act. 
National electricity policy and National tariff policy 
5.2.2 Power Supply: Power is a critical infrastructure for economic development and for 
improving the quality of life of all citizens The increasing of the installed power capacity 
from 1352 MW to over 100,000 MW since the Independence and the electrification of more 
than 5,00,000 villages is an impressive achievement in absolute terms (Economic Times, 
May 2008). However, it is a matter of concern that the annual per capita consumption of 
India, at about 350 kWh is among the lowest in the world. In spite of significant growth in 
electricity generation over the years, the shortage of power continues to plague the nation 
primarily on account of the geometric growth in demand for power outstripping the algebraic 
generating capacity. While the energy shortage came down from about 8.8 per cent in 2002-
03 to about 8.3 per cent during 2007-08, there was a marginal increase in peaking shortage 
from 12.2 to 12.3 per cent during the same period mainly due to the shortage of gas ("Indian 
Electricity Scenario", Ministry of Power, July 2008). The main reasons for shortage of power 
are : galloping demand for power outstripping the sluggish generating capacity and mounting 
shortage of peaking power in the grid, low plant load factor of some of the thermal generating 
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units, high transmission and distribution losses, inadequate sub-transmission and distribution 
network in some states. Added to these, the financial position of the state utilities was 
precarious which made it difficult for them to raise the resources necessary for making the 
required investments to create adequate generation, transmission and distribution systems. 
The total installed capacity was 1,27,055.97 MW as on September 9, 2008 (Table 5.2). 
Table 5.2: All India Installed Power Capacity 
{As on July, 2008 in MW) 
Sector 
State 
Private 
Central 
Total 
Hydro 
2555452.00 
1105.15 
5422.00 
35158.75 
Thermal 
42379.33 
10501.72 
30891.49 
93114.54 
RES 
2557.53 
3523.33 
0.00 
12194.57 
Nuclear 
0.00 
0.00 
3900.00 
4120.00 
Grand Total 
75870.93 
21245.05 
48470.99 
145, 587.97 
Source: Ministry of Power, July 2008. 
The PLF has shown a steady improvement over the years as can be seen from Table 5.3 
Table 5.3: Plant Load Factors 
(Figures in %) 
Year 
2002-03 
2003-04 
2004-05 
2005-05 
2005-07 (June 2005) 
Target PLF 
70.8 
72.0 
73.4 
74.7 
75.1 
Actual PLF 
72.1 
72.7 
74.8 
73.5 
75.7 
Actual PLF 
Centre 
11.\ 
n.i 
81.7 
82.1 
82.4 
State 
58.7 
58.4 
59.5 
57.0 
71.5 
Private 
78.9 
80.4 
85.2 
85.4 
92.8 
5.2.3 Initiatives for Power Sector Development 
5.2.3.1 Accelerated Power Development and Reform Program: It is aimed at bringing down 
the Aggregate Technical and Commercial losses (AT &C) from 50 to 15 per cent; reduce 
outages and make distribution financially viable with financial incentives given to SEBs for 
achieving profitability. Projects worth Rs. 1981 crore have since been sanctioned and 917 
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towns have been taken under APDRP. 159 towns have recorded Aggregate Technical and 
Conunercial losses (AT & C) losses under 15 per cent and 43 towns recorded between 15 to 
20 per cent. 
5.2.3.2 Electricity Act, 2003: Driver of Overall Reforms Process: The Electricity Act, 2003, 
is a paradigm shift for the power sector which targets transforming the sector qualitatively. 
The Act includes consolidation of the laws relating to generation, transmission, distribution 
and trading. It contains measures conducive to the development of the industry; and 
encourage a competitive environment; supply electricity to all areas; rationalize the tariff 
structure, ensure transparent policies for availing subsidies and provide for the constitution of 
the Central Electricity Regulatory Commission (CERC), among others. This Act aims to 
introduce competition, protect consumers' interests and provide a framework for accelerated 
and more efficient development of the power sector. The main features of the Act are: 
Liberalization of generation; Tariff determination by the regulatory commissions; 
Distribution reforms, including mandatory metering; Open access to distribution; Separate 
mechanism for power trading activity; Full de-licensing of stand-alone systems of generation 
and distribution in rural areas; Accelerated electrification of rural villages and households; 
Stringent legal provisions against power theft; and Appointment of ombudsman for looking 
into non-redi-essal of grievances by the boards. 
5.2.3.3 Merchant Power Plants: The said Act encourages power generation through the 
establishment of merchant power plants wherein a part of the new generation capacity, close 
to 15 per cent, could be sold outside the long-term power purchase agreements (PPAs). In 
addition, it also encourages captive generators to supply surplus power to the grid and also to 
the rural areas locally. 
5.2.3.4 Multiple Licenses in Distribution: The Act's emphasis is on multiple licenses in the 
same distribution circle by setting up a parallel distribution network with the provision of 
minimum licensing area as a revenue district to avoid any malpractices. This also ensures a 
healthy competitive market in the retail segment. 
5.2.3.5 Open Access for Bulk Consumers: The Act seeks to provide open access to 
consumers drawing more than 1 MW of power at any point of time, latest by January 2009, 
and then extend the same in stages to other consumers as well. The National Electricity 
Policy (NEP) states that the State Electricity Regulatory Commissions (SERCs) should issue 
regulations in this regard. Most states have finalized the draft guidelines for open access. 
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5.2.3.6 Open Access to Intrastate Transmission'. Unbundling ofSEBs 
The most important provision enumerated in the Act is to ensure unbundling of SEBs to the 
different companies for generation, transmission and distribution. The transmission 
companies would then pass on the PPAs to the distribution companies within one year to 
ensure open access and neutrality of the transmission entity. The SERCs have been asked to 
specify the wheeling charges while Availability Based Tariff (ABT) is also introduced at the 
state level. 
5.2.3 J Accountability ofAT& CLosses: To bring down the AT&C losses to 10 per cent in 
a phased manner, the SEBs were asked to segregate the commercial and technical losses for 
reporting it separately by March 2007. It means, greater accountability of all the losses 
suffered till then by the individual companies, viz. transmission and distribution. 
5.2.4 Hydro-Electricity: Potential and Issues: The hydro-electric potential of the country, 
as per assessment studies completed by Central Electricity Authority, has been estimated at 
84044 MW at 50 per cent PLF, equivalent to an installed capacity of about 150000 MW. At 
present the hydro share in the total installed capacity in the country accounts for 25.12 per 
cent (33192.77 MW out of total installed capacity of 127055.97 MW). The government has 
initiated several schemes and measures to boost hydro-power development. Hydro-power 
corporations in the central sector and in the joint sector (central and state), viz. National 
Hydro-electric Power Corporation (NHPC), North Eastern Electric Power Corporation 
(NEEPCO), Nathpa-Jhakri Power Corporation (NJPC-Now SJVNL), and Tehri Hydro 
Development Corporation (THDC) have been set up. Besides, NTPC has also imdertaken a 
number of hydro projects. Narmada Hydro Development Corporation (NHDC), a joint 
venture of NHPC and the Madhya Pradesh Government., has been constituted to implement 
Narmada Sagar (1000 MW) and Omkareshwar (550 MW) hydro-electric projects. 
The main constraints responsible for the slow pace of development of hydro-electric 
potential both for running of the river projects and storage, are land acquisition problems, 
resettlement and rehabilitation issues (Sardar Sarovar, Indira Sagar, Bansagar, Onkareshwar 
and Tehri are some of the hydro projects where the progress has been severely hampered 
from sustained opposition to project construction), geological surprises and inter-state 
squabbles. 
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5.2.5 Renewable Sources of Energy: Wind Energy 
Rising pollution levels, increasing power requirement and inadequacy of raw material (coal, 
diesel, etc.) have emphasized the need for alternate clean and renewable sources of energy. 
Wind energy is the world's fastest growing renewable energy source with an average annual 
growth rate of over 20 per cent. It is also the least expensive of all renewable energy sources. 
Tidal energy generation is also at the experimental stage. 
The Goveriunent of India has established a separate Ministry for New and Renewable 
Energy (MNRE) and an R&D set-up like the Centre for Wind Energy Technology (C-WET). 
Attractive incentives like tax benefits, exemption in customs and excise duties are offered for 
such projects. MNRE as well as regulatory guidelines stipulate that the states purchase and 
utilize renewable power at predetermined and attractive rates. The current installed capacity 
amounts to 5400 MW as on May 2005, and India stands fourth, after Germany, the US and 
Spain in the race for producing wind energy, with a growth rate of 42 per cent, which 
contributes 4 per cent of hydro-power generation. 
The gross wind energy potential in India has been estimated at 45,000 MW. Domestic 
companies are manufacturing wind-power turbines and components, achieving an annual 
turnover of Rs 1,500 crore. Wind electric generators capable of producing 55 to 1250 kW 
rating capacity are developed and manufactured in the country by using the latest 
technologies. Leading wind energy equipment manufacturers are Suzlon, Enercon, GE Wind, 
Vestas RRB, NEG - Micon, and Gamesa. 
5.2.6 Ultra Mega Power Projects (UMPPs): The Government of India has envisaged 
capacity addition of 1,00,000 MW by 2012 to meet its mission of 'power for all'. The 
Ministry of Power has drawn up plans for development of seven ultra mega power projects of 
4,000 MW each, under tariff-based competitive bidding route, based on pit-head/imported 
coal. These projects will be awarded to developers on 'Build, Own, Operate' (BOO) basis. 
The sizes of these projects being large, they are expected to meet the power needs of a 
number of states through a national grid transmission system. The project would be based on 
the latest highly efficient Super Critical Technology (SCT) with a unit size of 800 MW and 
station capacity of 4,000 MW. Each project would cost around Rs. 15,000 crore. 
Shell companies have been set up as wholly-owned subsidiaries of Power Finance 
Corporation Ltd. to facilitate tie-ups of inputs, linkages and various statutory clearances for 
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these projects. These companies will undertake preliminary studies and obtain the necessary 
clearances and tie-ups including water sources, land acquisitions and power sales 
arrangements, etc. These projects will be awarded to successfiil bidders selected through 
tariff-based international competitive bidding process. This is done with a view to enhance 
investors' confidence, reduce risk perception and get good responses to competitive bidding. 
The Ministry of Power is playing an important role as a facilitator to coordinate with the 
concerned ministries/agencies and state governments for ensuring: coal block allotment/coal 
linkage, environment/ forest clearances, obtaining support from the state governments and its 
agencies, financial closure by financial institutions/banks. It also ensures PPA and the proper 
payment security mechanism with state government/utilities. Three pit-head projects -
UMMP Sasan, Krishnapatnam and Tilaiya - have already been awarded to Reliance Energy 
based on the set process of competitive tariff bidding. The fourth UMPP, Mundhra, which is 
based on imported coal, has been awarded to Tata Power Co. Both Mundhra and Sasan have 
since achieved financial closure. 
5.2.7. National Tariff Policy: The Government of India has notified the National Tariff 
Policy in compliance with Section 3 of the Electricity Act on January 5, 2005. It basically 
deals with various parameters with respect to fixation of tariffs to provide adequate return on 
investment to the power generator and ensuring reasonable user charges for the customers. 
5.2.7.1 Competitive Bidding Guidelines: The Central Regulatory Commission has floated a set of 
new guidelines for electricity tariff on April 1, 2004. All ftiture projects and new investments in 
generation, transmission and distribution both by the public sector utilities as well as Individual Power 
Producers (IPPs) are to be structured through a tariff-based transparent competitive bidding process, 
so that the benefits of increased economic efficiency are passed on to the customers. 
The Act envisages that the tariff parameters should encourage competition, efficiency, 
and economical use of resources, efficient performance and optimization of investment, while 
safeguarding consumers' interest. 
The salient features of the new regulations are as follows: 
{a) The Capital Cost of all projects shall be as admitted by the Commission. 
(b) The normative Debt: Equity Ratio would be 70 : 30. 
(c) The Return on Equity shall be 14 per cent post-tax across the board, and this shall be 
uniformly applicable to the CPSUs and IPPs. 
131 
{d) Depreciation shall be allowed over the fair life of the assets at the rate notified by the 
commission. In addition, advance against depreciation shall also be allowed to meet 
debt- service obligations by considering the repayment period of the loan as 10 years. 
While determining the advance against depreciation, cumulative depreciation 
recovered shall also be computed with the cumulative repayment made. 
{e) Working capital shall be allowed on normative basis, and rate of interest applicable 
shall be the short-term prime-lending rate of SBI. 
(/) Income tax on the core activity of the utility shall be reimbursable by the beneficiaries 
and shall be adjusted subsequently based on the income tax assessment by the IT 
Authority under the Income Tax Act, 1951. 
(g) Incentive benchmark for thermal generating stations has been raised from a plant load 
factor of 77 to 80 per cent. Rate of incentive has been increased to 25 paise per unit 
from the existing 21.5 paise per unit. 
{h) Efficiency benchmark for coal-based thermal generating units of 500 MW has been 
revised to 2450 kcal/kWh from 2500 kcal/kWh. 
(/) A separate higher efficiency benchmark of 1859 kcl/kWh has been specified for 
advance-class gas-turbine stations, whereas for other new gas-turbine based 
generating stations the efficiency benchmark has been revised to 1950 kcal/kWh from 
2000 kcal/lcWh. 
(/) For generating stations using coal or lignite as fuel, the norm for auxiliary energy 
consumption within the power station has been reduced by 0.5 per cent across the 
board. 
(/) Normative benchmarks have been set for operation and maintenance expenses to be 
payable to the thermal generating stations and transmission licensees. 
The above features are the bases for cash-flow estimation during the appraisal process. 
5.3 Project Appraisal: Generation of Power 
The main aspects that need to be seen in financing a power project are the following: 
• Contractual Framework 
• Clearances/Consents 
• Security Structure (including health of the SEBs concerned) 
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5.3.1. Contractual Framework: The list of critical Agreements/Contracts to be examined is 
as follows: 
5.3.1.1 Power Purchase Agreement (PPA): This is the most important document which is 
directly related to the sale of electricity and cash-flow generation. This establishes the power-
sale obligations between the project company and the utility. There are several types of 
PPAs. 'Take-or-pay' type contract is the best choice in case bulk power is sold to a public 
sector utility. The take or pay contract means that there is a contractual obligation to make 
periodic payments in future for an agreed off-take of power at the set prices and the purchaser 
must make specified payments even if it does not require the power at a particular time and 
the agreement can only be cancelled by mutual consent. Some other provisions of PPA that 
define each party's responsibilities and penalties in case of non-performance under agreed 
terms are : Nature of the Plant; Base load or peaking plant; Tenure; Conditions for the PPA 
to come into effect; Intercomiection facilities; Deemed commissioning clause; Tariff 
determination; Security conditions; Force majeure clauses; and Termination payments. 
Up till now, Independent Power Producers (IPPs) used to approach banks for financial 
assistance after entering into a long-term PPA with the state utilities/intending purchasers. 
This helped in assessing the revenue flows from the project and establishing the financial 
viability of the project. Keeping in view the present policy of entering into PPA by state 
utilities, based on competitive bidding only, the banks are being approached for financing of 
power projects even when the sale tie-up has not been entered into. Promoters now have to 
bid for supply of power and then enter into PPA with the intending buyers. In view of this, a 
realistic assessment of revenue flow is difficult to ascertain; hence it has to be assessed on the 
basis of tariff structure prevailing at the time of appraisal of the project - determined through 
the competitive bidding route. Therefore, a pre-disbursement condition for entering into PPA 
for part capacity (so as to have a debt servicing of minimum 1.10) is being stipulated. As the 
Electricity Act, 2003, allows trading in power and provides for further deregulation, Power 
Trading Companies are being established to trade in power. Promoters are also entering into 
PPA with PTC India Ltd for sale of power on a long-term basis. The PTC, in turn, enters into 
back-to-back PPAs with the state utilities. 
5.3.1.2 Fuel Supply Agreement (FSA) and Fuel Transportation Agreement (FTA): A 
reliable and confirmed Fuel Supply Agreement (FSA), the terms of which match with the 
terms of PPA, is an integral part of the security package. The FSA contains evidence of the 
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existence and dedication of fuel reserves sufficient to meet the project requirements for the 
duration of tlie agreement. Some key provisions of this agreement are: Period - which 
should be at least at least for the currency of the term loans; Conditions; Precedents; 
Commitment advance; Earnest money; Obligation to sell and purchase coal; Quantity and 
delivery of coal; Loading and delivery; Quality of the coal; Liquidated damages; Purchase 
price for fuel; Payment terms; Force majeure; and Settlement of disputes. 
5J.1.3. Engineering, Procurement and Construction Contract (EPC): The project company 
should enter into a turnkey contract with a reputed contractor for the design, equipment 
procurement, erection, testing and commissioning in accordance with the power requirement 
spelt out in the PPA. This is also known as the Engineering, Procurement and Construction 
(EPC) Contract. The EPC establishes the 'sole' undertaker of the entire responsibilities and 
guarantees the plant's performance, schedule, warranty and completion. 
Following are usually the main features of an Engineering, Procurement and Construction 
Contract: Technical Scope and Specifications; Contractor's Responsibilities; Owner's 
Responsibilities; Compensation and Payment; Acceptance and Testing; Insurance; Dispute 
Resolution Methods; Force majeure and confidentiality. 
The terms, conditions and obligations in the EPC Contract should be at least on par with 
or better than the provisions in the PPA. The scope of the suppliers generally includes design, 
development and erection. 
5.3.1.4 Operation & Maintenance (O&M) Contract: The project company normally 
identifies a reputed operation and maintenance contractor in order to conclude the O&M 
Agreement. The O&M contractor would be responsible for the operation and maintenance of 
the plant in accordance with the prudent practices. The selection of O&M contractor at the 
time of finalization of EPC package is advantageous as it helps the contractor to familiarize 
with the technical parameters of the facility right from the start of the construction. The term 
of this contract should not be less than that of expiry of extended warranties given by the 
EPC contractor. The lenders, however, desire that this term should be matched with the 
expiry of debt-service obligations. 
5.3.1.5 Clearances/Consents/Approvals: Given in Table 5.4 is an illustrative list of 
clearances required for a power project. 
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Table 5.4: List of Clearances Required for Power Projects 
Item 
(a) Statutory Clearances 
• Water Availability 
• Section 18A Clearance 
1 (State Government Concurrence), 
Registrar of Companies 
• Pollution Clearance, Forest 
• Environment & Forest Clearance, 
Rehabilitation & Resettlement 
(b) Non-Statutory Clearances 
• Land Availability 
• Fuel Linkage 
• Transportation of Coal 
(c) Other Clearances 
• Foreign Investment Promotion 
Board Clearance 
• ECB Clearance 
• Forex permission for foreign 
equity 
Agency 
Water Resources Department, 
State Government. 
State Government 
State Pollution Control Board 
Ministry of Environment & Forests, 
Government of India 
State Government 
Standing Linkage Committee 
Department of Coal 
Ministry of Railways 
Foreign Investment Promotion Board 
RBI 
RBI 
5.3.1.6 Security Structure: Mitigation of the payment risk by SEBs/off-takers is critical for 
ensuring the viability of the power projects. In addition to direct payment, security package, 
in the form of Letter of Credit (LC) and Escrow Agreement (EA), serves as a temporary 
measure for enhancement of creditworthiness of SEBs/off-takers. State Government 
Guarantees may also be explored, although currently most state governments do not extend 
guarantees. 
Although the security structure has been envisaged for payment dues, SEBs/off-takers in 
the normal course are expected to make direct payments within a stipulated period from the 
date of presentation of the invoice. The money in the escrow account is 'flow-in' and 'flow-
out' and the cash in the account will be trapped only in the event of default. 
5.3.1.7 Direct Payment: The project company would raise the invoices on a monthly basis, 
i.e. after generating and supplying the power to SEBs/off-takers for a period of one month. 
SEBs/off-takers would have two options of making the payments according to the 
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specification: {a) number days (say 5 to 10) from the presentation of the bills and avail of 
the discount; or (b) time (say 30 days) from the presentation of invoice, but avail of a lower 
discount (say 1 per cent). 
5.3.1.8. Letter of Credit: The SEB/ofif-taker shall also maintain an irrevocable, standby, 
unconditional, letter of credit issued by an acceptable creditworthy bank in favour of the 
project company. The LC will be opened in favour of the project company for an amount 
prescribed in the PPA (e.g. equivalent to one months' billing) from the date when the project 
company starts selling power. In the event of default in payment, the LC equivalent to one 
month's billing will be invoked. 
5.3.1.9 Escrow Account: Escrow account is a part of the mechanism intended to capture the 
revenues of the purchaser in case of default in making payments to the project company. 
Escrow account is a designated account opened with a commercial bank - the main banker to 
the purchaser of power - supported by a structure designed to ensure that receivables of the 
purchaser are deposited to the credit of the said account only. The FIs/banks have developed 
a Model Escrow Agreement (MEA) that is more suited to vertically integrated SEBs in pre-
reform era. In the unbundled scenario, i.e. when the SEBs are split into Transmission 
Company (Transcom), Distribution Company (Discom) and Generation Company (Gencom), 
the MEA would need to be modified to accommodate the two-tier escrow structure. Under 
the two-tier escrow mechanism. Level I escrow would be positioned between the consumers 
and Discom, and Level II escrow is envisaged to be positioned between Discom and 
Transcom. On default by Discom, Level I escrow is triggered and receivables are paid 
directly into the Level II escrow. On default by both Discom and Transcom, both the Levels 
I and II escrows are triggered so that the receivables are directly paid to the power producers 
by the consumers. The principles of escrow would however remain the same under both the 
scenarios. 
5.3.1.10 State Government Guarantees: The state governments have been providing 
guarantees with a view to attracting investment into their respective states. This has been the 
practice and, over a period of time, the state government guarantee was recognized by lenders 
and sponsors as a part of the security package. However, lately state governments have not 
been extending their guarantees and most of the power projects are being funded without 
their guarantees. This is on account of the keener interest being shown by promoters in 
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setting up power projects and on account of the fact that the lenders now feel that securing 
the receivables of the power project is a better security than the state government guarantee. 
5,3.1.11 Trust and Retention Account: The project company opens and maintains a Trust 
and Retention Account (TRA) and deposits all the cash flows of the company into the said 
account, and, the proceeds shall be utilized in the manner and according to the priority to be 
decided by the lenders. A TRA attempts to discipline the utilization of the cash flows entering 
a project company. The TRA can be at two stages: 
• Implementation stage : This TRA structure requires that during the implementation 
stage, all project funds (equity/debt) be placed into it. The main account is designated 
as the proceeds account, which captures all the revenues. Based on the 
implementation schedule, during the implementation phase, funds from this account 
are transferred to the construction account (sub-account) for meeting construction 
expenses; to the interest service account (sub-account) for meeting the interest 
payments during construction expenses. Withdrawals from this account are permitted 
on the basis of an approved project implementation plan that is permitted by project 
lenders on the basis of project status reports/certification regarding achievement of 
various yardsticks and milestones as agreed to at the outset. Such a mechanism is 
considered to be of paramount value to the project lenders, for ensuring end-use of 
funds and monitoring project implementation. It can serve as a useful tool for taking 
mid-course corrections, especially in the case of long-gestation infrastructure projects. 
• Operations stage: Once the Project is fiilly implemented and starts generating 
revenues from its operations, the entire revenues continue to be captured in the Trust 
and Retention Account, while the construction and interest service accounts opened 
earlier are no longer required. 
.5.4 Power Sector, Generation: Critical Fisk Factors 
Projects are rated on risk elements that are identified earlier as a first step towards risk 
measurement. 
5.4.1 Availability of Fuel: Coal production is concentrated in the central and eastern regions 
of India, and, therefore, it needs to be transported over long distances by rail to meet the 
requirements of end-users in the northern, western and southern regions. Often, traffic 
congestion on the rail routes results in inadequate supply of fuel reaching the generating 
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stations on schedule. Hence, several coastal power plants have supplemented a mix of 
domestic and imported coal. The domestic availability of natural gas is limited. The quantity 
supplied to almost all users is far below their requirements. The availability of natural gas is 
likely to improve from 2008-09 onwards due to the discovery of huge natural gas reserves in 
the Krishna-Godavari basin by Reliance Industries and the availability of imported liquefied 
natural gas reserves in Guajarat, Maharashtra and other states along the HBJ pipeline and the 
recent 20 tcf gas find by GSPC. However, the pricing of this gas is likely to be market 
determined and in view of the high volatility in gas prices witnessed during the last 2-3 years, 
gas-based power plants would be bearing a high risk on account of both pricing and 
availability of gas. 
5.4.2 Regulated Pricing: Coal prices, which are fixed by Coal India Limited (CIL) on a 5-
monthly basis, have increased by 5-8 per cent per annum over the past 4-5 years. Coal prices 
(on delivered basis) are affected by rising railway freight rates. The prices of naphtha and 
fuel oil are de-regulated and are linked to international import parity prices. Thus, these 
prices are closely linked to the movements in international crude oil prices, which have been 
extremely volatile in the past. The increase in the international prices of crude oil pushed up 
the prices of naphtha and fuel oil, leading to a sharp hike in the power tariffs for naphtha-
based IPPs. 
Natural gas prices are administered by the Ministry of Petroleum and Natural Gas 
(MoPNG) and are linked to a basket of fuel oils. In the future, if the cap is removed, it could 
lead to a major increase in gas prices. As per the present indications, any incremental 
production of gas is likely to be priced at market-related rates only. 
5.4.3 Off-take and Credit Risk: When a power generating entity is not able to contract for 
a Power Purchase Agreement (PPA), it faces an off-take risk. Earlier, the central and state 
governments used to give counter-guarantees to power generating companies. However, 
since they have stopped giving guarantees and mechanisms like escrow have failed in the past, 
generating companies face a default risk from SEBs and other entities buying power. 
Apart from this, the progress of tariff rationalization and implementation of open access is 
still to gather momentum. A speedy implementation of this is likely to have a positive impact 
on the end-consumer tariffs.In the 2005-06 and 2006-07 Union Budgets incentives for ultra-
mega power projects were annoimced in the form of extensions of tax exemptions under 
Section 80 lA up to March 31,2010. This will benefit only the ultra-mega power projects. 
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5.5. Power Sector: Transmission 
Transmission of electricity is defined as bulk transfer of power over a long distance at a high 
voltage, generally of 132 KV and above. In India bulk transmission has increased from 3708 
ckm (circuit kilometer) in 1950 to more than 2,55,000 cks in 2007. The entire country has 
been divided into five regions, namely: (/) Northern, (//) North Eastern, (///) Eastern, (/v) 
Southern and (v) Western for transmission systems. The inter-connected transmission system 
within each region is called the Regional Grid. 
The Government of India has an ambitious mission of "Power for All by 2012'. The 
attainment of this objective would require that the installed generation capacity should be at 
least 200,000 MW by 2012 from the present level of 114,000 MW. In order to deliver this 
volume of power to the length and breadth of the country, an expansion of the regional 
transmission network and inter-regional capacity to transmit power would be essential. The 
latter is required because resources are unevenly distributed in the country and power needs 
to be carried over great distances to areas where load demand centers exist. 
The transmission system planning in the country, in the past, had traditionally been linked 
to generation project as part of the evacuation system. Ability of the power system to safely 
withstand a contingency without generation rescheduling or load-scheduling was the main 
criteria for planning the transmission system. However, due to various reasons such as 
spatial development of load in the network, non-commissioning of load-centre generating 
units originally planned and deficit in reactive compensation, certain pockets in the power 
system could not safely operate even under normal conditions. This had necessitated scaling 
down of generation and operation to a lower load generation level in the past. Transmission 
planning has, therefore, moved away from the earlier generation-evacuation system planning 
to integrate system planning. 
A statutory body under the Ministry of Power - the Central Transmission Utility (CTU) -
undertakes transmission of energy through the inter-state transmission system and discharges 
all functions of planning and coordination relating to the transmission system with the state 
transmission utilities, central government, state governments, generating companies, etc. 
Power Grid Corporation of India Limited (PGCIL) is the Central Transmission Utility. 
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5.6 Project Appraisal: Transmission of Power 
5.6.1. Implementation Agreement (lA): The Implementation Agreement is entered into by 
the company with the Central Transmission Utility (CTU-PGCIL), which sets out the terms 
and conditions of construction and development of each phase of the project until its 
commercial operation. After COD, the lA ceases to have effect in relation to the operational 
phase and then the Transmission Service Provider Agreement (TSPA) takes over. 
5.6.2 Transmission License: The project company is required to obtain the transmission 
license from the Central Electricity Regulatory Commission (CERC), as per the Transmission 
License Regulations (TLR). In case of revocation of license or rejection of application for 
license, the CTU should take over the project. 
5.6.3 EPC and Project Management Contracts: The EPC and project management 
contractors should enter into a turnkey contract with the company since the implementation 
of the project should proceed according to the implementation schedule specified by the 
company to the CTU. In case of delays in commissioning, fines and charges are levied on 
the company and so timely implementation of the project is essential. Thus, the capability of 
the EPC contractors is of paramount importance, as well as their ability to arrange for bank 
guarantees as security/performance bond. 
5.6.4 Electricity Supply: The gap between the demand and supply of energy needs to be 
studied and also the geographic profile of the demand and supply of energy. It is ideal to 
have a supply agreement with a power generation unit on a long-term basis so as to ensure 
that power is transferred using the transmission lines being set-up. 
5.6.5 Transmission Service Provider Agreement (TSPA) with Beneficiaries: The "off-
take agreement" with the transmission sector is called the TSPA. This Agreement is entered 
into by the company either only with the CTU, or with the CTU and the beneficiaries of the 
transmission lines. The beneficiaries can be private companies buying power from IPPs or 
otherwise, and are not presently connected to the state grid or the SEBs. The TSPA provides 
for the computation of the transmission charges (TSPC), "take or pay" provisions, price 
escalation factors, payment security, termination provisions, etc. In case the payment is to be 
made by the SEBs, due consideration has to be given to the creditworthiness of the SEBs. 
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5.6.6 Linkages with Other Networlcs: Risk is mitigated substantially if the transmission 
lines form a part of the overall regional network which can allow state level power transfer, 
in case the beneficiaries default or power generation units falter on their commitments. 
5.6.7 Comforts in Case of Defaults by Beneficiaries or Power Producing Unit.: Comforts 
provided by PGCIL compensate for the risks of beneficiaries defaulting on their payment, 
and power producers not performing as per their commitments. Buy-out provisions need to 
be incorporated in the TSPA in case of default by beneficiaries, power producers, revocation 
of licenses.ybrce majeure events, etc. 
5.6.8 Other Transmission Issues: Some of the issues confronting India's power 
transmission segment are detailed below. 
• Transmission congestion: Congestion is caused when the available transmission 
capacities are constrained due to excess load. Real-time transmission congestion can be 
defined as the operating condition in which there is not enough transmission capability to 
implement all the traded transactions simultaneously due to some unexpected 
contingencies. This can be caused due to heavy load in a particular region or zone, 
which requirer rescheduling of power dispatch through various congestion management 
methodologies. Currently, India faces a problem of severe congestion on majority of its 
networks. 
• Pancaking: When power is to be transferred across regions or states, it involves 
payment of transmission and wheeling charges applicable to each region or state. This 
adds up to a higher tariff, and the process is known as pancaking of tariffs. This system 
is prevalent in India, as power flow across regions will involve the payment of 
transmission charges to the state through which it is being transmitted, in addition to 
payment of transmission charges applicable for the use of the regional network. 
• Slower pace of capacity addition in the transmission segment: The pace of capacity 
addition in transmission is slower than the pace of capacity addition in generation. An 
increase in generation capacity necessitates a consequent increase in power evacuation 
capacity. 
• Higii Transmission and Distribution (T&D) losses of 30-35 per cent: The 
transmission and distribution (T&D) losses in India are very high, in comparison with 
the global scenario. Transmission losses account for about 4-5 per cent, while 
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distribution losses account for the rest. The losses at the distribution level are higher due 
to pilferage, theft and the presence of several stages in the distribution of power. 
• Lack of private participation: Though the Electricity Act opened up the sector to 
private investments, the country has not seen many private players entering the 
transmission segment. The joint venture between Tata Power Company Ltd. and Power 
Grid Corporation of India Ltd. (PGCIL) for the Tala transmission project is the only 
large investment made by a private player. 
5.7. Distribution of Power 
Compared to the generation and transmission sectors, the progress of distribution sector did 
not receive the attention it really deserves. Excessive Aggregate Technical & Commercial 
(AT & C) loss is a key area of concern in power sector reform. The distribution system is the 
worst affected area, with an adverse impact on the quality and reliability of the power supply. 
The end users are often confronted with frequent and long power cuts and erratic voltage. 
They also complain about high metering, over billing, long wait for new connections, poor 
services from the utilities, etc. This results in low consumer satisfaction and constant 
complaints. 
The Aggregate Technical & Commercial (AT&C) loss of the state power utilities is very 
high, in some cases exceeding 50 per cent. In addition to high AT&C loss, billing and 
collection efficiencies of the state power utilities are also poor, the physical infrastructure is 
overloaded and weak, and new investments are not forthcoming, which worsens the already 
poor state of these utilities. 
While the technical losses should be around 10 per cent (maximum), the actual position 
represents theft of power, resulting in honest consumers and state having to bear connived 
pilferage burden. Power supply being a sensitive issue socially as well as politically, bold 
initiatives are rarely seen in this sector. From lenders' perspective, the politically-motivated 
clamor for and acquiescence to free/subsidized power for agriculture adds to the woes of this 
sector in particular and power sector in general. 
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5.8. Project Appraisal: Distribution of Power 
• In India, the distribution system has been lackadaisical and extended on an ad-hoc 
basis, primarily to provide electricity for agriculture, resulting in the frequent failure 
of T&D networks and disruption of supply. This issue needs to be examined in detail. 
• The distribution system is, thus, bedeviled with high losses. Technical losses are 
inherent in the system and occur due to conversion of electricity into heat and 
magnetic energy in T&D equipments. Commercial losses occur due to non-metering, 
non-billing and pilfering of power. 
• Given the large distribution network, multiple transformation stages and large-scale 
rural electrification in India, the recommended optimal level of T&D losses is fixed at 
15 percent. 
• Political interference in the operations of SEBs, especially with respect to tariffs, 
investments and personnel, is one of the primary reasons for the inefficiency and 
losses in the distribution sector. This avoidable risk is to be property structured for 
protecting lenders' interests. 
• The distribution economics is handled on "cash basis" and not on "accrual basis". 
This suppresses the actual financial position as revealed in the balance sheet, which is 
prepared on accrual basis. The viability of a distribution project has to be determined 
by assessing the actual financial position. 
Therefore, the issues for appraisal in generation, transmission and distribution of power 
are highlighted above. 
Section B 
Road Sector 
5.9. Introduction 
Roads are the most important and primary means of transport in India. In the descending 
order of volume of traffic movement, the road network in India can be divided into the 
following broad categories: National Highways (NHs), State Highways (SHs), major district 
roads, urban roads and village roads. 
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The density of India's highway network at 1 km of highway per sq km of land is greater 
than that of the United States (0.55), China (0.15) and Brazil (0.20). However, most 
highways in India are narrow and congested and have poor surface quality because, 
historically, the financing of the road sector in India has been inadequate mainly due to poor 
funding by resource-starved government bodies that have focused more on the development 
of secondary and tertiary networks. 
Roads are the arteries of not only the transport sector but in a sense development itself. 
India has the world's second longest road network of over 3.3 million kilometres comprising 
55,590 kilometres of national highways, 0.14 million kilometres of state highways, 0.47 
million kilometres of major district roads and about 2.5 million kilometres of rural roads. The 
55,590 kilometres of national highways constitute just 2 per cent of the road network but 
carry 40 per cent of the total traffic. 7300 kilometres (about 11 per cent) of these highways 
are presently 4-lane, 35,300 kilometres (about 54 per cent) are 2-lane and the remaining 35 
per cent are either single or intermediate lane roads. 
Indian roads for long have been notorious for their poor quality. In the past few years, 
traffic on Indian roads has been growing at a rate of about 7 per cent per annum while the 
growth in the number vehicles has been 12 per cent per annum. This has resulted in India's 
transport network coming under great strain of increasing congestion and consequent wear 
and tear. This acts as a constraint to our economic development. The road network, therefore, 
needs to be revamped, expanded and strengthened at a very fast pace not only to cater to the 
increased volume of traffic but also to provide improved accessibility to the hinterland. In 
fact Indian roads have to be modernized. To address this issue, the Government of India in 
1998 conceptualized a 4-lane national highway grid and decided to construct 5,800 
kilometres of high-density corridors under the National Highways Development Project 
(NHDP) connecting the four metropolitan cities - <-Delhi<->Mumbai<->Chennai<-
>Kolkata-> (referred to as the Golden Quadrilateral) and also provide for port connectivity. 
This was the first phase of NHDP. 
In the second phase of NHDP, it was decided to 4-lane the North<->South (Srinagar up in 
the North to Kanyakumari in the South) and East<->West (Silchar in the North-East to 
Porbandar in the West) Corridors of the country - a total length of 7,300 kilometres. Phases I 
and II were sanctioned at a total cost of Rs. 54,500 crores or US $ 15 billion. It was also 
realized that implementation of this mega project may not be possible under the then 
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prevailing government departmental 'Public Works' system and therefore it was decided to 
adopt a new approach of contract management by introducing the European FIDIC system in 
which the work of preparation of project reports and supervision of construction work were 
outsourced to consultants. All projects and consultancies are put on bid on the basis of a 
totally transparent International Competitive Bidding process and use Model Concession 
Agreements that clearly delineate all risks and responsibilities between the contracting 
parties. Most of the projects under Phases I and II of NHDP were public funded. Though the 
concept of Public-Private Partnership was introduced, some contracts were awarded on BOT 
(Built-Operate-Transfer) basis. Currently, nearly 7,300 kilometres of 4-lane highways have 
been completed. The "Golden Quadrilateral" is virtually completed and has been linked-up to 
the four metros through these all-weather, high-quality 4-lane highways. The economic 
impact of this has been tremendous. According to a World Bank study, there is an annual 
saving of Rs. 8,000 crores (which is equivalent to US$ 2 billion at 1999 price), due to the 
Golden Quadrilateral alone. The North-South and East-West (NSEW) Corridors are also 
planned to be substantially completed by early 2009. This would almost double the length of 
the 4-lane highway network in the country. This success has led the Government of India to 
expand the National Highways Development Project by including five more phases. It is 
expected to cost US $ 50 billion and it is to be implemented between the years 2005 to 2015. 
Hence, NHDP authority proposes the following: 
• Phase III to connect the state capitals and other important centres of economic and 
tourist importance to the Golden Quadrilateral/N-S-E-W Corridor, again through 4-
lane roads - having a total length of over 12,000 kilometres. 
• Phase IV to re-develop 20,000 kilometres of national highways with 2 lanes plus 
paved shoulder. 
• Phase V to upgr?.de 5,500 kilometres of the Golden Quadrilateral and other high-
traffic density corridors from 4 to 5 lanes. 
• Phase VI to provide for 1,000 kilometres of access controlled expressways to connect 
important centers. 
• Phase VII to provide for construction of ring-roads, by-passes. 
Encouraged by the success of Public-Private Participation during Phases I & II, the 
Government of India has decided that from Phase III onwards projects under NHDP will 
mainly be taken up under the BOT (Build-Operate-Transfer) concept. This decision to 
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involve Public Private Participation (PPP) is a paradigm shift in the approach to the 
implementation of projects under NHDP. To utilize private sector resources and also to tap 
the techno-managerial capacity of the private sector, NHAI is now aggressively promoting 
PPP projects with an assured viability gap funding of up to 40 per cent of the project cost. 
This new PPP approach is in contrast to the earlier approach when NHAI directly constructed 
roads under the EPC (Engineering Procurement and Construction) mode or item-rate contract 
using public funds. Already NHAI has awarded 78 projects on BOT basis at a total project 
cost of US$ 5.5 billion, of which 15 projects (US$ 1 billion) have been successfully 
completed and the rest are in varying stages of implementation. Interestingly, the demand and 
viability of this model has resulted in several BOT projects getting awarded on 'negative 
grant', i.e. where the concessionaire, instead of asking the government for Viability Gap 
Funding, offers an up-front 'negative grant' to win the concession. As mentioned earlier, 
projects awarded under Phase I have been completed and those under Phases II, III & V are 
under various stages of implementation. Not only leading Indian private sector companies but 
also a total of 85 contracting and consulting firms from 27 countries, that include the US, 
UK, Australia, France, Germany, Italy, Japan, Malaysia, South Korea and China, are already 
participating in various projects of NHDP at different stages. 
The Government of India has laid down comprehensive policy guidelines for private 
sector participation in the highway sector and has also announced several incentives such as a 
10-year tax holiday, 100 per cent Foreign Direct Investment and duty-free import of road-
building equipments and machinery, concession period up to 30 years and the right to collect 
and retain user-fee (toll). To ensure that the highway building program is not short of funds, 
the government has created a non-lapsable and dedicated Central Road Fund for financing the 
road sector by crediting a fixed cess on diesel and petrol consumption and by establishing a 
transparent structure for user-fee or toll for all - both 4- and 5-lane - new highways. For 
ensuring the highest level of commitment, the Government of India has set-up a Committee 
on Infrastructure, headed by the Prime Minister. This Committee is to provide policy 
guidelines that would ensure time-bound construction, development of strategies to maximize 
the scope of Public-Private Partnership and continuous monitoring of the progress of the road 
sector that is envisioned to become a worid-class infrastructure. In order to clearly demarcate 
risk-allocation for road development, NHAI uses the most common and popular form of 
Public-Private Partnership (PPP) namely the BOT (Toll) Model. They have, however, also 
introduced the BOT-Annuity concept as an alternative model for stretches where there is 
insufficient response from the market for BOT-Toll. Under the BOT-Toll model, the 
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concessionaire is required to meet the up-front cost and expenditure on design, construction, 
finance, operation and maintenance of the project during the entire concession period (usually 
around 20 years). The concessionaire, of course, recovers his costs and Retum-on-Investment 
(ROI) out of the toll collection. For increasing the viability of these projects. Viability Gap 
Fund (VGF) is also provided (up to a maximum of 40 per cent of the project cost). Model 
Concession Agreements (MCA) are used which provide clearly defined rights and obligations 
to both the entrepreneurs and the client, i.e. NHAI. Under the alternate BOT-Annuity model, 
the concessionaire is required to meet the entire up-front cost and no Viability Gap Fund is 
paid by the client. The concessionaire, however, recovers his investment and return on it out 
of the biannual annuities payable by the client over this entire concession period (usually 18 
to 20 years). The client (govemraent/NHAI) retains the risk with respect to traffic (toll) and 
therefore collects the toll through its own agency. 
5.10. Legal, Institutional and Policy Framework: Road Sector 
5.10.1 Institutional Framework: The overall policy, program development and resource 
planning, is done by the Planning Commission in consultation with the Ministry of Shipping, 
Road Transport and Highways (MoSRT&H) and the Ministry of Rural Development 
(MoRD) at the central level, and by the State planning cells in consultation with the central 
level Planning Commission, and, at the state level, the state ministry of roads. The ministries 
allocate and release the funds for the development of roads, to the respective implementing 
agencies. 
The National Highways Authority of India (NHAI) and the state public works department 
(PWDs) act as the implementing agencies for the NHs. The state PWDs and road 
development corporations act as the implementing agencies for the development of the state 
roads. 
5.10.2. Policy Framework: Key policy measures by the central government in road sector 
include 100 per cent FDI permitted projects for which the NHAI/ Government of India will 
provide the: 
• Capital grant up to 40 per cent of the project cost, in order to enhance the viability on 
a case-to-case basis and based on the lowest bid quoted. NHAI is also permitted to 
participate in the equity in BOT projects up to 30 per cent of the total equity. 
• Land required, free from all encumbrances. 
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• Infrastructure SPV, called India Infrastructure Finance Company (IIFC), to provide 
the long-term ftmding requirements. 
• Dispute-resolution mechanism in line with the Arbitration and Conciliation Act, 1995. 
The transport ministry is authorised to levy higher rates of toll for expressways, major 
bridges, new bypasses and tunnels, after a competitive bidding process. Actual rates will be 
decided on a case-to-case and area-to-area bases and the revision of the toll-fee is linked to 
WPI to be reviewed every 3 years. 
5.10.3 Model Concession Agreement (MCA): The BOT projects have been awarded under 
a Model Concession Agreement, which has undergone changes over the period, based on 
responses from the concessionaires and lenders. 
The MCAs identify the following risks and specify the terms and conditions for risk 
sharing between the private player(s) and the government. 
1. Partial traffic risk mitigation provisions introduced: The MCA provides for an increase 
in the concession period by 1.5 per cent (subject to a maximum of 20 per cent) for every 1 
per cent shortfall in traffic. The provisions also provide for a reduction in the concession 
period by 0.75 per cent (subject to a maximum of 10 per cent) for every 1 per cent in 
excess of actual traffic over the target traffic. 
2. Government grant: In no case shall the government provide a grant in excess of 40 per 
cent of the project cost. Where the minimum grant needed is in excess of 40 per cent of 
the cost, the project will be awarded either on annuity or cash contract basis. 
3. Concession period: The concession period has been linked to 5-laning of the stretch, i.e. 
if the concessionaire agrees to 5-lane the stretch (after a period of 8 years from the 
appointed date), then the concession period will be available for a period of 20 years; else 
the concession period shall be granted only for 12 years. 
4. Toll rates: The MCA provides for indexation of the user fee to the extent of only 40 per 
cent of WPI since it has been contemplated that repayment of the debt would be neutral to 
inflation. 
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5.11. Project Appraisal: Road Sector 
5.11.1 BOT-Toll Projects: The NHAl has been awarding projects in economically viable 
stretches through BOT-route to private investors. The concessionaire is responsible for the 
construction and maintenance of the project highway which generates revenue through toll 
collection during concession period. After the completion of the concession period, the 
project highway is transferred back to NHAI. The concessionaire assumes the traffic risk. 
The viability of a toll-based project depends on the potential of 'tollable' traffic and 
willingness of users to pay the toll. 
Over time, acceptance of toll on roads has been increasing as people are willing to pay the 
user charges. Hence, the risk is mainly regarding the predictability and reliability of traffic 
projections, which is not easy to forecast. The traffic on the project-road depends on many 
parameters such as the movement of agricultural and industrial outputs, charges for alternate 
means of transport, development of feeder roads, availability of alternate routes, etc. The 
toll-based road projects are more risky than annuity-based projects. The bidding for toll-
based projects is based on a combination of the minimum grant (or the maximum negative 
grant) quoted along with the minimum concession period. 
The onus of tolling and maintaining the stretches rests upon the private player. EOT 
projects also ensure faster completion as any delay can reduce the concession period for the 
concessionaire and the resultant loss of toll revenues. The quality of the construction is also 
taken care of, as the concessionaire is obligated to maintain the stretch for a long period of 
time. 
5.11.2 BOT-Annuity Projects: The concessionaire is responsible for the construction and 
maintenance of the project highway, and NHAI would pay the concessionaire a semi-annual 
payment (annuity). The concession contract is awarded to the bidder quoting the lowest 
annuity amount. In this case, the traffic risk is borne by the NHAI. 
Another system in vogue in other countries like the UK, Finland and Netheriands, is the 
shadow tolling systsm. No tolls are levied from road users under this approach. Instead, 
shadow tolls are paid by the government to the operator, based on traffic counts on the road 
and at an agreed rate per vehicle/vehicle type. 
5.11.3 SPV Projects: The port connectivity projects, aimed at connecting all major ports to 
the nearest NH to facilitate smoother cargo evacuation, are being executed through NHAI-
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owned SPVs. NHAI along with the relevant Port Trust Authority together invest around 30 
per cent of the project as equity. The EPC contractor or the private sector company may 
contribute another 5 to 10 per cent, and the balance is to be raised from the market. 
Some other major characteristics of the road sector projects are as under: 
• Grant structure: Under Phase IIIA, a unique financial structuring was used for two 
of the projects, namely Vadape-Gonde and Pimpalgaon-Dhule road sectors. The 
concessionaire would get a positive grant in the early years of the concession period 
and it will pay a negative grant towards the end of the concession period. The projects 
have been designed to financially support the concessionaire during the early years of 
the project. 
• Significant level of outsourcing: NHAI outsources the feasibility studies, designing 
and construction work, through empanelled consultants involved in the execution of 
highway projects, and restricts its own role to the overall planning and supervision of 
the projects. This has enabled it to reduce the pre-execution time. 
• Revenue sharing model'. NHAI has developed a revenue sharing model, which 
allocates the traffic risk between the concessionaire and NHAI. NHAI is likely to 
compensate the private player only when the traffic falls below a benchmark level 
indicated in the concession agreement. 
• Viability gap funding: It is a grant limited to the revenue shortfall amount to make 
good the gap between the expected and the actual rate of return of the project. The 
bid will take place on the basis of the lowest NPV of the grant sought by the 
concessionaire. The grant would be limited to 25 per cent of the capital cost 
(maximum of 40 per cent on a case-to-case basis). 
« The expected returns of the construction player, concessionaire, vary with the type of 
project that he undertakes (10 to 12 per cent for BOT-Aimuity, and 15 to 20 per cent 
for BOT-Toll projects). The NHAI determines the type of concession agreement 
based on the returns from a particular project, 
5.11.4 Other Modes of Private-Sector Participation 
• Develop Build Finance Operate (DBFO) contracts are similar to BOT concessions in 
that the private sector assumes the responsibility for building, operating and 
maintaining the roads. However, it is not a concession as the operating company 
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cannot charge users directly. The private company is remunerated directly by the 
public authority in the form of shadow tolls based on the number of vehicles plying, 
and the length of the road for sharing the traffic risk. 
• Swiss Challenge Approach permits the submission of an unsolicited bid. For this an 
independent study is conducted and the "unsolicited" proposal is presented by the 
developer to the government. The government then calls for competitive bids. If a 
lower bid is received, the initial proposer has the first right-of-refiisal. The initial 
proposer is awarded the contract if his bid matches the lowest price. Otherwise, the 
lowest bidder is awarded the contract and the government reimburses the cost of 
preparation of the unsolicited proposal. 
5.11.5 Appraisal Process: The BOT projects are at the relatively evolving stage in India and 
the required institutional, regulatory and concession arrangements are still at various 
development stages. It is, therefore, advisable to assess the commercial potential of projects 
coming up on a large scale before committing substantial exposures. The appraisal of the 
project, wherein acceptability of the industry for financing key issues and industry-related 
covenants to be verified, should include: 
• All project contracts, including Concession Agreement, EPC and O&M Contracts, 
State Support Agreements. 
• Detailed Techno-Economic Feasibility Report 
• Traffic Study done by a reputed consultant of the bank/ NHAI/ company 
• Site visit to be conducted before final sanction to inspect location of land, discuss the 
projects with the promoters, contractors and the consultant, who has prepared the 
DPR. 
• The construction cost may be high due to a number of structures on the project road 
so that "cost per km" may not be comparable. Further, it needs to be investigated how 
it is being compensated as toll rates per km are fixed for similar projects. Elongation 
of tenor for improving the DSCR brings in additional risk. 
• A higher moratorium after the construction period is generally required due to 
uncertainty about the traffic build-up immediately after the new road is constructed. A 
lower moratorium may be considered for existing road stretches being strengthened. 
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• There would be a gradual build-up of traffic and once the toll-fee system is well-
accepted by the people, the revenue balloons-up in each subsequent year. The 
repayments could accordingly be considered in a step-up form to achieve a 
satisfactory DSCR. 
• The cushion available between the loan tenor and concession period needs to be 
examined. Ideally, it should be ensured that this cushion period is upwards of 5 years. 
In such cases where it is below these levels, suitable credit enhancers need to be 
stipulated. 
5.12 Critical Risk Issues: Road Sector 
The major risks in toll-road projects are given below. 
5.12.1 Construction Risk: The key sensitivity in the construction phase is the undue delay 
in construction due to the inability of any entity associated with the project to carry out 
current contractual commitments. The execution risk of the construction work is directly 
linked to the ability of the contractor to meet his contractual commitments under the EPC 
agreement. The key issues to be addressed are : Level of support to the project from the 
private developer; Project execution capabilities and financial profile of the EPC contractor; 
Terms of the EPC contract; Resource requirements and scheduling; Right of way over land; 
Projected capital costs and the associated risks. 
5.12.2 Operations and Maintenance Risk: The terms of O&M contract between the private 
developer and the contractor are of essence to ascertain the O&M risk. There can be certain 
circumstances that could adversely affect the operating costs leading to the escalation of the 
O&M contract price, for both routine and periodic maintenance. Projects, where the O&M 
contracts were awarded to reliable contractors, carried the minimum risk. 
5.12.3 Traffic Risk: The key to the success of road projects is the availability of a certain 
level of tollable traffic and the willingness of motorists to pay the toll. In a number of cases, 
the actual toll amount collected was not as per projections. Traffic growth rates are 
considered on a conservative basis on the basis of various traffic studies done by reputed 
traffic consultants for Bank/NHAI/ Company. Further, a cushion of 4 to 5 years (gap 
between ending of repayment and concession periods) is desirable. Otherwise, credit 
enhancements need to be put in place. 
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5.12.4 Security Package: In the road sector, the ownership of land continues to be vested 
with the government. Hence, no tangible security can be offered except control through the 
project documents and the cash flows of the project. The security package and the special 
terms and conditions for a road project would be as follows: 
• Assignment of all project contracts to the lenders and pari-passu first charge on all 
project assets. 
• Maintenance of three/six months' debt service requirement in the form of either L/C 
or deposit in the escrow account/trust and retention account to cover three/six months' 
principal and interest repayments. 
• Assignment of insurance policies. 
• Trust and retention account to be opened for depositing all the cash inflows of the 
company for utilization of the proceeds in a manner and according to the priority to be 
decided by the lenders including the term-loan disbursements till repayment of the 
entire debt is completed. 
• Adequate insurance cover for the project assets, plant and machinery, labour and 
project risks are essential as there is no other tangible asset security. 
• A certain part, say 50 per cent, of the promoters' contribution is subscribed to in full 
and paid up- front and promoters should undertake to bring in the balance 50 per cent 
of the equity as per the stipulated debt/ equity ratio. 
Conclusion 
The key aspects of appraisal and risk factors have been identified in Sections A and B of this 
chapter for the power and road sectors. It is observed that, though the broader elements 
remain the same as described in the previous chapter, there are subtle nuances which creep in 
when project appraisal takes place in individual sectors. In the case of power sector for 
example, the issues are remarkably different even in generation, transmission and 
distribution. 
In Section C, two case studies undertaken during the research are described. These give 
an appraisal note that is prepared by banks while evaluating the projects. The case studies 
will bring into sharper focus these sectoral issues. 
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Section C 
CASE STUDIES 
Introduction 
The appraisal methodology discussed in the previous sections is exemplified further with the 
two case studies, one on Power sector financing and the other on Roads sector. The case 
studies cover appraisal notes prepared by the manager and also various contracts besides 
appraisal of the promoter, demand-supply gap and business as such. Calculation of cost of 
project and means of financing along with creation of security structure is shown in the 
appraisal note. The credit rating assigned to the projects as a result of numerical credit 
scoring is given as a part of the case study. The names of the companies have been disguised 
on the request of the concerned bank. 
Case Study 1 
Power Sector Financing in India 
Southern Energy Ltd, Tamil Nadu 
5.13. Introduction 
There are extensive proven coal reserves at the project location, which are presently 
estimated at around 3300 million tones. Coal Company (COCO), a Public Sector Unit 
(PSU), had established its first 600 MW Thermal Power Station (TPS I) and coal mine (Mine 
I) in the 1960s. COCO had begun to develop the coal mines and the associated pithead 
thermal power stations in order to utilize these vast coal reserves for power generation. 
Subsequently, the second 1470 MW (7 X 210 MW) Thermal Power Station (TPS II) with 
captive mine (Mine II) was also developed. 
The Government of India, through Ministry of Coal (MoC), decided on May 22, 
1992, to permit the Electric Power Co. Ltd. (EPCL), a private operator, to build, own 
and operate the project. Based on this decision, the COCO permitted EPCL to establish 
a 210 MW (IX 210 MW) power station. On November 17,1993, EPCL incorporated the 
Southern Energy Ltd. (SEL) as the Project Company and transferred its rights and 
interests in the project to the newly constituted project company. Then, on February 3, 
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1994, the SEB and the Energy Department of Tamil Nadu State Government enhanced 
the project size to 250 MW (1 X 250 MW). 
5.13.1. Management Appraisal: Southern Energy Ltd. (SEL) is a joint venture power 
generating company, promoted by EPCL, an Indian-based wholly-owned subsidiary of 
EPCL-USA and AB Energy Ventures (ABEV), Netherlands through its subsidiary, the Power 
Investment (India) BV (PI). The board of SEL comprised 4 directors. The Articles of 
Association of the company provide for minimum of 2 and maximum of 12 directors and also 
the appointment of nominee directors upon request by the financial institutions. 
5.13.2. Technology Appraisal: The process of generation of thermal power essentially 
entails two main stages. In the first stage, steam is generated by coal-fired boilers, and in the 
second stage, this high-pressure steam is run through turbines, which in turn are coupled to 
generators which generate electricity. The thermal efficiency of the plant is around 36 per 
cent, which is comparable to similar fuel-based power projects elsewhere. 
5.13.3 Plant and Machinery: The plant is designed to operate as a base-load plant and 
consist of power generation module of one steam generator (boiler), one steam turbine and 
one generator and all related auxiliaries, accessories and supporting systems to generate 250 
MW of power output with coal as the main fuel and heavy oil (furnace oil/LSHS) as the 
supporting fuel. 
5.13.4 Location and Site: The project site is at a distance of 10 kms from Mine lA, fi-om 
where coal is being supplied by COCO to Southern Energy Ltd. The site is also in close 
proximity to the existing mines of COCO. 
5.13.5 Environmental Aspects: A study on the Environmental Impact Assessment (EIA) of 
the SEL project was conducted by EwP Limited (EPL), of the United Kingdom. According to 
the study, the potential impact of the project on the environment is considered to be 
insignificant. The expected emission levels and the projected ambient air quality are expected 
to be well within the World Bank and the Indian standards. As per the study, the proposed 
environmental protection measures are adequate. 
5.13.6 Lender's Independent Engineer: M/s. S. W International of India was appointed as 
the Lenders' Independent Engineer (LIE) to conduct technical and due diligence study on 
behalf of all the lenders to review the technology and design parameters including output. 
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availability and efficiency. LIE's scope also included assessing the investment cost and the 
environmental aspects related to the project. 
5.13.7 Lender's Legal Counsel: M/s. A.O was appointed as Independent Counsel (IC) to act 
on behalf of the Lenders to assist in the review of the various project and security documents 
required for the project, including inter alia, the Power Purchase Agreement (PPA), Fuel 
Supply Agreement (FSA) and the Engineering Procurement and Construction (EPC) contract. 
5.13.8 Lender's Insurance Consultant: M/s. S B, London was appointed as Independent 
Insurance Consultant (IIC) to act on behalf of the Lenders (including overseas lenders) to 
assist in the review of the proposed insurance package for the project 
5.13.9. Appraisal of Construction Issues 
5.13.10 EPC Contract: The Company awarded the EPC contract to the consortium led by 
ABKG, which includes AE&E and EVT. ABKG has extensive experience in the 
development of major infrastructure projects including thermal power projects in Asia and 
has been one of the world's leading power plant suppliers with annual sales in excess of DM 
1.7 billion. ABKG is among the few power plant producers with the capacity for in-house 
supply of all key components as well as auxiliary equipments necessary for construction and 
commissioning. ABKG has supplied steam turbine for the proposed project. It has been 
supplying turbine generator sets since 1901 and more than 7,500 turbines of all sizes have 
been supplied with a total output of more than 240,000 MW. 
AE&E is a systems supplier in Energy Engineering, Environmental Engineering and 
Services sectors. EVT is a reputed designer and manufacturer of steam generators and milling 
systems and is based in Germany. EVT, along with BHEL had supplied some of the boilers 
for Thermal Power Station II of COCO, which has been functioning satisfactorily. 
The EPC contract provided 37 months for the completion of the project from the date of 
notice to proceed. The contract also g;uaranteed the net output of the plant to be not less than 
227.50 MW and the Net Heat Rate to be not greater than 2393.50 Kcal/Kwh. Capacity Factor 
(Plant Availability) of 90 per cent was also guaranteed by the contractor. The EPC contract 
has provisions for Liquidated Damages (LDs) for non-compliance to the agreed upon 
technical specifications. 
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5.14. Operations and Maintenance (O&M) Appraisal 
5.14.1. Operations and Maintenance (O&M) Agreement: The O&M of the company was 
done by SEP Operating Company Pvt. Ltd., a subsidiary of EPCL-USA which has rich 
experience in operating and maintaining electric generating plants. It has a large technology 
base and ample experience to draw upon for providing O&M services. It has developed 
substantial operating experience through both its consumer energy utility plants. Its 
subsidiaries already operate various independent power plants. 
The O&M agreement had a term of 30 years from the date of commercial operation. The 
O&M contractor provided the management, operations and maintenance services for the 
plant. According to the O&M contract, the services could be broadly classified into three 
types, namely (/) preliminary operating services during construction, («) O&M services 
during the operation and (Hi) management services. 
The O&M services during the operation included operation and maintenance of the 
facility, preparation of annual operating budgets, monthly and annual reports on plant 
performance, monthly invoicing and collection of payments on behalf of the company and 
maintenance of books, records and accounts of the plant. The management services include 
accounting, taxes, insurance and treasury aspects. 
5.14.2 Fuel Supply Agreement (FSA): The power plant used coal as the main fuel. Coal was 
being supplied by COCO, which had developed a new mine - Mine lA - for the purpose of 
supplying coal to SEL and to meet its future requirements. Mine lA from which coal was 
supplied to SEL is spread across 16 sq. kms with coal reserves of 120 million tonnes (MT). 
COCO and SEL had entered into a Fuel Supply Agreement in April 1998. The FSA would 
be valid for a period of 30 years with a provision for extension of the term, if required. 
The salient features of the agreement are as follows: 
• As per the FSA, SEL was to be provided with coal up to 1.9 million tonnes (MT) 
per annum. 
• The annual liability to COCO on account of liquidated damages for non-supply of 
coal was of the order of Rs. 90 crore based on a formula agreed to in the FSA, 
which was considered as a reasonable deterrent for it to default on supply to SEL. 
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• Delivery of coal was deemed to have been made only if the coal conformed to the 
quality specification set forth in the agreement. 
• The price of coal was equal to the pooled price of coal produced by COCO, i.e. 
annual weighted average price of coal produced from various mines of COCO. 
This price will be the same as applicable to the electricity boards of other south 
Indian states. The pooled price was subject to a minimum price based on the 
notified price of D grade coal in the year of commencement of supply of coal to 
the company. The above price was exclusive of all duties, taxes and royalty and 
was as provided at the pithead. 
5.14J Fuel Transportation and Handling: The coal was to be transported over a distance 
of 10 kms from Mine lA to the project site. The company proposed to use the state highway 
connecting the project site to Mine lA for transportation. The company, with the support of 
COCO, also studied the feasibility of using an alternative private road. 
The plant had a provision for storage of upto 5 days of coal requirement (approximately 
25,000 tonnes), which together with the stockpile of 50,000 tonnes located at the mine site 
made available a fuel stock for about 15 days. The company had to pay COCO in advance for 
the coal to be stockpiled at COCOs premises. 
5.14.4 Secondary Fuel: Heavy oil (furnace oil/ LSHS) was used as the secondary fuel, for 
which suitable storage and handling facilities was available. Secondary fuel was reportedly 
available on tap and no problems were envisaged in procuring it. Quantity required being 
small, there was no problem anticipated in transportation. 
5.14.5. Market Appraisal 
5.14.5.1 Electricity Availability at the Project Site: The energy deficit for the country stood 
at 11.51 per cent as of 1996-97 whereas it stood at 13.80 per cent in the project state (20.60 
per cent for the southern region) in the same year. The peak power deficit on the other hand 
was found to be 17.67 per cent for the country and 15.90 per cent for the project state (22.29 
per cent for the southern region). In the project state, as of 1996-97, the installed generating 
thermal capacity was 58.6 per cent and that of hydel was 38.40 per cent. 
The State Electricity Board (SEB) had submitted to the State Electricity Regulatory 
Commission (SERC) that energy demand in the state has been growing at the rate of 6 per 
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cent every year. As per the 16th Electric Power Survey ("EPS"), the state witnessed a 
demand growth rate for energy at 7.9 per cent per year (CAGR basis) during the years 1994-
98 by industrial users (High Tension + Low Tension) and was projected to increase at 6.7 per 
cent per annum for the period 2002-05, rising from 16415 Mn kWh in 2001-02 to 19939 Mn 
units during 2004-05. Assessing the longer-term demand, the over-all peak-load demand 
from all consumer categories was projected to grow at a rate of more than 5 per cent every 
year till the year 2017. The peak demand projections of the EPS are given below: 
Table 5.5: Peak Power Demand Projections (Case Study) 
Demand (MW) 
2002-03 
7,187 
2003-04 
7,573 
2004-05 
7,978 
2006-07 
8,847 
2011-2012 
11,411 
Source: 16* EPS, Central Electricity Authority 
The estimated power demand for 2006-07 was 8847 MW. This would mean that there 
would be a short fall of 1309 MW (8847 MW demand - 7538 MW availability) even if all the 
projects presently under execution or planned are commissioned in the Tenth Five Year Plan. 
Thus, it can be reasonably assumed that SEL would operate at high PLF, given the demand-
supply gap in the state. 
5.14.5.2 Position of State Electricity Board (SEB): SEB ranks better than many other 
electricity boards on all the performance parameters. The tariff realized had also shown a 
consistent rise in fiscal year 1992-93. The only negative aspect was that agricultural tariff had 
been zero; however this was mitigated by the fact that SEB has actually been receiving a 
substantial portion of the subsidy amount from the state government every year. SEB had 
been assessed by ICRA in November 1997. According to the ICRA report for assessment of 
SEB for the years 1991-92 and 1994-95 it had received the full subsidy amount in cash, 
whereas it received 86 per cent in cash in 1992-93, 76 per cent in 1993-94 and 85 per cent in 
1995-96. The SEB made a commercial profit of Rs. 329.63 crore, which represented a return 
of 7.47 per cent on its capital, which was very good when compared to the national average. 
SEB had also been achieving the minimum RoR target specified. 
According to ICRA's assessment, the SEB was in the "lower" range of "Adequate" 
strength in the assessment scale. The SEB also had been very prompt in making the payments 
to various central public sector units and had very low outstandings (even these were disputed 
old dues). Similariy, Duff & Phelps Credit Rating India Private Ltd (DCR), in July 1998, had 
rated SEB positively and as among the better SEBs in the country. 
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Both ICRA and DCR assessments showed that there was adequate escrowable capacity to 
support the new IPPs that would be coming up in the next five years. According to a 
communication from SEB, six projects had been identified by SEB, which could achieve 
financial closure by March 31, 1999 and were, therefore, front-runners for receiving the 
escrow support. Escrow agreement for SEL had already been signed. 
5.14.5.3 Power Purchase Agreement: SEL originally entered into Power Purchase 
Agreement (PPA) with SEB in November 1993. The PPA was subsequently renegotiated and 
the amended and restated Power Purchase Agreement was entered into with the State 
Electricity Board in November 1996. Further, two amendments were made to the PPA in 
October 1997 and January 1998. 
Salient features of the PPA were as follows: 
• The power tariff was as per the relevant Gol guidelines and included a fixed capacity 
component (FCC), a variable foe! component (VPC) and incentive charges. 
• SEL was allowed such a benefit up to 85 per cent PLF in the event that SEB refused 
to accept Net Electrical Output offered for sale by the company. 
• If there was a delay in achievement of COD, the company was to pay to SEB: 
> Rs. 1.32 lac per day for each day after 38 months and upto 44 months following 
the effective date. 
> Rs.5.7 lac per day after 44 months and up to 60 months following the effective date. 
If there was an intermption of fuel supply because of which the company was unable to operate 
the plant at 68.5 per cent PLF, COCO was to pay liquidated damages to the company. Pending receipt 
of liquidated damages, SEB was to pay a rebate deferral amount which would cover debt service and 
50 per cent of the O&M expenses.This amount would be reimbursed by the company upon actual 
receipt of LDs. 
5.14.6. Financial Appraisal 
5.14.6.1 Cost of the Project: The project cost was estimated to be Rs. 1427.25 crore, the 
break-up of which is provided in Table 5.6. 
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Table S.6: Cost of Power Project {Case Study) 
Land 
EPC Contract 
Misc. Capital Expenditures 
Preoperative Expenses 
(excluding IDC) 
IDC 
Financing Expenses 
Contingency 
Margin Money 
Total 
Foreign Currency Cost 
USDMn 
18.78 
0.94 
19.71 
DMMn 
Ml.52 
8.24 
2.43 
22.53 
4.68 
1.89 
217.29 
Rupee Cost 
Rs. Crore 
4.51 
626.33 
14.30 
15.82 
97.57 
5.89 
7.13 
13.63 
785.17 
Total 
Rs. Crore 
4.51 
1081.64 
35.43 
102.78 
155.35 
17.88 
16.03 
13.63 
1427.25 
5.14.6.2 Comparison of Project Cost: The following table compares SEL's EPC cost and 
total project cost with coal-based projects (comparison at the exchange rate of lUSD=Rs. 
43.00). 
Table 5.7: Comparison of Power Project Cost (Case Study) 
SEL 
VPL 
BINA 
DAEWOO 
SPIC 
CAP 
MW 
250 
1050 
578 
1070 
525 
EPC 
Rs. Crore 
1081.64 
3518.48 
1830.35 
4119.71 
1873.95 
EPC/MW 
Rs. Crore/MW 
4.33 
3.35 
3.17 
3.85 
3.57 
Total 
Rs. Crore 
1427.25 
5286.29 
2761.22 
5649.38 
2633.23 
Total/MW 
Rs. Crore/MW 
5.71 
5.03 
4.78 
5.28 
5.02 
5.14.6.3 Means of Finance; The break- up of various elements of means of finance is given 
in the table below: 
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Table 5.8: Means of Power Finance (Case Study) 
Equity 
EPCL Generation 
ABEV 
Total Equity 
Subordinated debt 
Debt 
Rupee Term Loans 
Foreign Currency Loans 
IFIDM 
ECBDM 
Total Debt 
Total 
Rs. Crore 
391.22 
390.81 
391.22 
DMMn 
55.00 
182.00 
237.00 
237.00 
USDMn 
48.74 
48.74 
97.48 
2.10 
99.58 
Total Rs. Crore 
209.56 
209.56 
419.12 
9.05 
391.22 
141.06 
466.80 
999.08 
1427.25 
5.14.6.4 Equity: The total equity contribution of US$ 99.58 million was brought in equally 
by the promoters. The sponsors contributed the subordinated debt in lieu of equity for the 
incremental equity requirement of US$ 2.10 mn over and above the equity approved by the 
State Electricity Board /Central Electricity Authority (CEA). Any actual equity contribution 
over the SEB/CEA approved equity was not eligible for the guaranteed return of 16 per cent. 
The sponsors were to bring in such amounts as quasi-equity by way of a subordinated loan. 
The subordinated loan was to carry an interest rate of 10 per cent per year, and was co-
terminous with senior debt. Interest during construction on the subordinated loan was to be 
accrued and paid during the first year of operations. The interest and repayments of the 
subordinated loan was subordinated to senior debt in all respects. 
5.14.6.5 Financial Analysis: The salient features of the operations are as under: 
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Table 5.9 : Operational Power Estimates {Case Study) 
Installed Capacity (MW) 
Plant Load Factor (%) 
No. of Units Sold (MU) 
Tariff (Rs. per kWh) 
Total Income (Rs in Cr) 
Net Profit (Rs in Cr) 
Gross Cash Accruals 
(Rs in Cr) 
V'year 
250 
70 
1163 
3.57 
416 
37 
130 
r'year 
250 
80 
1594 
3.50 
558 
79 
190 
S year 
250 
80 
1594 
3.51 
560 
79 
190 
5.14.6.6 Key Financial Indicators 
Table 5.10: Key Power Indicators {Case Study) 
Financial Parameters 
Min DSCR 
Max DSCR 
Average DSCR 
Fixed Asset Coverage Ratio 
Ratio 
1.36 
2.61 
1.50 
1.35 
5.14.6.7 Legal Contracts and Security Stipulations: The term loans were secured by: 
1. Securing the term loan was by way of a first charge on the moveable and immovable 
assets, present and future, of the company pari passu with other term lenders subject 
to prior charge on inventory of the company in favour of the company's bankers 
providing the working capital and a pari-passu charge on the receivables of the 
company with the company's bankers providing the working capital. 
2. Assigning in favor of the lenders or its agents all rights and titles to, and interests in 
the company and under all assets of the project, all project contracts and documents, 
insurance policies, permits/ approvals, etc., on a pari-passu basis. 
3. Assigning a first charge on all the company's accounts, including but not limited to 
the Trust and Retention Account and the Debt Service Letter of Credit/Reserve 
Account, along with other lenders. 
4. Pledging in favor of the term lenders, the shares held by the AB and EPCL Groups. 
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5. Pledging the Trust and Retention Account (TRA). 
6. Assigning all the cash inflows of the company to be deposited in the TRA. 
7. Utilizing the proceeds in a manner as determined and according to the priority to be 
decided by the lenders as a waterfall-accounting system. 
5.14.6.8. Force Majeure: A three-layer payment security to protect against default by SEBs 
was enforced: 
1 Letter of Credit covering three months of payments and tariff at 68.5 per cent PLF. 
2 Escrow account covering 1.25 times the tariff at 85 per cent PLF. 
3 The guarantee of state government covering all dues to the company from SEB. 
Counter guarantee of Government of India for offshore loans. 
• Debt Service Reserve Account (DSRA) 
• Payments for fuel and O&M expenses: 1 month 
• Insurance expenses and tax payments: 1 year 
• Interest on working capital and on long-term debt: 6 months 
• Principal repayments: two quarters 
In Case of shortfall in DSRA, an LC for the shortfall amount was to be provided by the 
promoters. 
5.15. Risk Assessment 
Sensitivity Analysis was carried out on the following scenarios (Table 5.11): 
• Inflation going up to 10 per cent from 5 per cent assumed in the base case. 
• Fuel price increasing by 10 per cent instead of 5 per cent per annum, assumed in the 
base case. 
• Plant flinctioning at a lower PLF of 68.5 per cent, 
• Rupee depreciating by 8 per cent per year against the dollar and DM. 
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Table 5.11: Power Sensitivity Analysis (Case Study) 
Base Case 
A 
B 
C 
D 
Tariff 
( Year 1) 
3.57 
3.79 
3.57 
3.40 
^ 3.83 
Tariff 
(Year 5) 
3.56 
3.87 
3.89 
3.44 
4.29 
Tariff 
(Year 10) 
3.89 
4.37 
4.92 
3.63 
4.92 
Avg. DSCR 
1.50 
1.46 
1.44 
1.36 
1.59 
MinDSCR 
1.36 
1.34 
1.35 
1.25 
1.41 
5.15.1 Risk Identification (Rating Variables in the Rating Scale): The following risk 
factors were identified and were mitigated as follows: 
(a) Management Risk: This was mitigated by signing off a shareholders' agreement, and, 
an up-front equity of 25 per cent was brought by the sponsors. They also provided 
stand-by equity equal to 10 per cent of the project cost. The track record of sponsors 
was found to be excellent. 
(b) Market Risk: The estimated investment of Rs. 2.34 crore for evacuation arrangements 
was relatively small compared to the nearly Rs. 600 crore per annum proposed to be 
spent by SEB on transmission. The two-part tariff structure insulated SEL from any 
actual price increases on account of fuel and other input costs. O&M costs, which 
were linked to inflation-rate indices, were not being covered beyond 2.5 per cent and 
were to be borne by the company. However, the amount was not very large. 
(c) Technological Risk: Assistance from SEB in obtaining necessary approvals and 
clearances were assured. The plant would operate as a base-load plan. While the 
company had already acquired 13.19 acres of land, at a price of Rs. 0.48 crore, from 
private landowners towards the approach road, and they were awaiting permission 
from the state government for acquiring 17.72 acres of fallow land. 
{d) Financing Risk: Cost of funds and means were finely wrapped up. Sensitivity results 
and critical ratios are all within the acceptable parameters. SEB's credit enhancement 
mechanism included provision of L/C (3 months at 85 per cent PLF) and escrow 
account (1.25 months at 85 per cent PLF) backed by state government guarantee. GOI 
had guaranteed foreign debt in the event of termination of PPA. 
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(e) Operating Risk: EPC contract stipulated suitable contract guarantees to conform to 
emission norms. The risk during the operational phase was to be addressed by the 
O&M contractor who has experience in handling such risks. In the event of 
production from Mine lA being delayed or a shortfall in fuel availability, COCO had 
to supply from its existing mines. COCO had obtained the statutory approvals for its 
investment in Mine I A. In view of COCO's track record, no delay was expected. Fuel 
Transport Risk was to be borne by the company. 
(/) Construction Risk: Suitable LDs for delay in project completion have been provided 
in the EPC contract. If the delay was on account of non-EPC works, SEL would have 
to bear the risk. Cost over-run support of 10 per cent was to be borne by the 
promoters. The EPC and O&M contractors enjoyed international repute. Suitable LD 
clauses were provided in the EPC contract. 
(g) Legal Risk: All documents were assessed by the legal counsel, 
(//) Force Majeure Risk: In the event of termination of the PPA, there was a provision for 
sale of the complex to SEB at a fair price. The company took suitable insurance for 
protecting itself 
Based on the scores on the above and the financial parameters, the project was rated 
"BBB" by the lenders which would mean the interest rate charged would be higher than the 
Prime Lending Rate (PLR) of the bank. It is not possible to display the credit scoring as it is 
a confidential document of the bank. 
Case Study 2 
Toll Road Project 
Bharatpur-Mahua Toll Road 
5.16. Introduction 
The National Highway Authority of India (NHAI) awarded a Letter of Intent to the 
consortium of SRB Ltd and IDF Ltd (the Company) for the improvement, operation and 
maintenance and strengthening of the existing 2-lane 78 kms highway and widening it to a 4-
lane divided 135 kms (57 km of additional length) National Highway 11 (NH) between 
Bharatpur-Mahua section in the state of Rajasthan on Build, Operate and Transfer (BOT) 
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basis. The project stretch connects the historical cities of Bikaner, Jaipur, Bharatpur and 
Agra. The scope of the project included performance and execution by the company of all 
design, engineering, financing, procurement, construction, completion and maintenance 
aspects of the highway. The project was to be completed within a period of 36 months from 
the date of concession agreement and 30 months from the date of financial closure. 
Concession period was for 25 years, including construction period. For this purpose, the 
Special Purpose Vehicle (SPV) RRB Ltd was formed. The concession agreement was signed 
between the Company and NHAI. 
5.16.1. Management Appraisal: The RRB Ltd was an SPV promoted by SRB Ltd and IDF 
Ltd. The SRB Ltd was the major promoter which was a profit making listed company 
engaged in the development of infrastructure projects - mainly roads - since 1980. It is, at 
present, executing projects valued at Rs. 3000 crores. It is enjoying fund-based limits of Rs. 
10 crores and non-fund based limits of Rs 100 crores from the bank. Operation of the 
account has been satisfactory. The IDF Ltd had commenced its operations in the year 1989. 
It is one of the leading Non-Banking Finance Companies (NBFCs) with special focus on 
infrastructure development and finance. 
The RRB Ltd is managed by a board of directors, who will also be assisted by the 
qualified professionals in the field. 
Name 
Mr.X 
Mr.Y 
Mr.Z 
Qualification 
Civil Engineer 
-
Mech. Engineer 
Age(Yrs) 
42 
38 
30 
Experience (Yrs) 
18 
14 
9 
The company had formed a key management team for construction of the proposed road. 
The team is a mix of qualified engineers and professionals in finance and accounting and has 
wide experience. The team is headed by Mr. Z, Project Director, who is a B.E. (Mech.) and 
has experience of 10 years. 
M/s SRB Ltd, one of the promoters of RRB Ltd has sufficient experience in construction 
of roads, having constructed approximately 560 kms of 4/6-lane national highways during 
last five years and also 150 kms of rigid (concrete) paved roads during the last three years. A 
number of road projects has been constructed on EPC contract basis. The SRB Ltd has a 
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team of professionals, design and civil engineers. Detailed Project Report (DPR) has been 
prepared in-house by the company. The DPR prepared by an outside consultant was not 
available. The company also got a traffic study done by a transport economist Mr. G. 
Vardaraj. The bank also got an independent traffic study done and the cost of the project was 
vetted by M/s Frischmann Prabhu (India) Pvt. Ltd (FPIPL). 
5.16.2. Shareholders' Agreement: The equity contribution by SRB Ltd was proposed to be 
in the ratio of 74 per cent and of persons acting in concert with IDF Ltd 26 per cent. The 
Shareholder's Agreement (SA) between SRB Ltd and IDF Ltd was not executed at the time 
of appraisal. SRB Ltd and IDF Ltd together held more than 50 per cent of the equity of RRB 
Ltd. Their combined shareholding was pledged to the lenders. 
5.16.3. Technological Appraisal: The technological appraisal is described below in the 
following steps. 
5.16.4. Proposed Scope of Work under Concession Agreement: The 'Project Highway' 
was to be widened to have a 4-lane motorway facility with 1.5 m wide paved shoulders. The 
typical cross section for the rural area was to have a 4-lane highway with a wide median. For 
urban areas, the typical cross section would have a narrow median with service roads. 
Widening of the carriageway in the rural section was erratic, depending on the width of the 
road available, so that the existing carriageway could be utilized. The proposed 4-laning was 
designed to provide high standard facilities for traffic movement and also to provide for 
future growth. 
5.16.4.1 Existing Structures: The number of existing structures had a total of 4 minor RCC 
bridges and one Road Over Bridge (ROB) at 64/3 chainage over the Mumbai-Delhi broad 
gauge railway track, and one major bridge at km. 97/1, on the project highway. The ROB 
was to be designed, constructed and maintained as per the requirement of the Railway 
Department for which the company had to enter into an agreement with Railways and NHAI. 
Normally obtaining approval from Railway authorities takes a long time. 
5.16.4.2 New Structures: The existing and new structures were constructed wide enough to 
accommodate the adjacent road cross section. All the cross-drainage structures were 
designed in such a way that the inner edge of the footpath matched with the outer edge of the 
paved shoulder. One 6-lane grade separator at chainage 116.85 was provided, where a major 
intersection existed between NH 11 and State Highway No. 25. Considering cross 
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movement of traffic at village locations, minor underpasses with a 10-meter span, suitable for 
low-height traffic was provided to avoid conflict between local and highway traffic. These 
underpasses were provided at design channel 83.30, 100.50, 105.20, 108.30 and 118.30 kms 
points. Two open toll systems were established. Toll was to be collected upon entry at the 
toll plaza. There were a total of 8 lanes having semi-automatic system of toll collection. 
One toll-lane with appropriate technology in each direction was provided for traffic 
exempted from payment of toll. Road markings such as lines, arrows, road edge markings 
and road side fixtures such as street lighting in urban areas, junctions and at all major bridges 
were provided as per the specifications and requirements of IRC codes. Lighting was 
provided at rest areas, toll plazas and intersections. IS: 1944 standards were followed for 
lighting installations. At the major junctions, location of ROB/flyover, extra lighting was 
provided. 
5.16.4.3 Lenders' Independent Engineers (LIE) 
5.16.4.3.1 Before financial closure: M/s Frischmann Prabhu (India) Pvt. Ltd. (FPIPL) was 
appointed as the lenders' consultant for the purpose of independent traffic estimates and 
related issues, within the scope of the requirements suggested by the bank, as also to review 
and vet the reasonableness of various items of cost of the project including EPC costs on 
account of the under-noted reasons. 
The FPIPL is a wholly-owned subsidiary of the Pell Frischmann Group Ltd., UK. The 
company remained associated with several road projects at various stages like feasibility 
studies and surveys, designing, supervision, maintenance, etc. FPIPL has had ample 
experience in conducting traffic surveys (classified volume count, 0-D and commodity 
movement surveys), traffic demand estimates, turning movement count, speed and delay, 
axle load, truck parking survey as also review of traffic surveys, etc. 
5.16.4.3.2 During implementation stage: For raonitonng of the implementation of the 
project, approval of costs incurred on the project, review of the annual budget, M/s. STUP-
Meltech Consortium was appointed as Lenders' Independent Engineer. 
5.15.5. Appraisal of Construction Issues 
5.16.5.1 Vetting of the Project Cost and EPC Contract: The FPIPL was appointed as LIE for an 
independent vetting of the cost of the project. In its report, the FPIPL compared its independent cost 
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estimates with estimates made by the company. This comparison was done by the FPIPL in the 
absence of the EPC contract, which was yet to be executed. 
Table 5.12: Vetting of Road Project Cost (Case Study) 
ST. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Item 
Site Clearance and Dismantling 
Earthwork 
Granular Sub-base Courses and 
Base Courses (Non-Bituminous) 
Bituminous Courses / 
Cement Concrete Pavement 
Widening of Culverts 
Bridges 
Flyovers and Underpasses with 
Retaining wall approaches 
Drainage and Protective Works 
Road Junctions 
Traffic Signs, Road markings and 
Other Road Appurtenances 
Repair of Existing Bridges / Culverts 
(LS) 
Repair and Maintenance of Existing 
Road 
Toll Plaza 
Miscellaneous Works 
Survey & Geotechnical Investigations 
Total 
Cost Estimated 
by FPIPL 
7.14 
42.96 
41.22 
77.45 
2.00 
22.80 
33.46 
21.79 
2.33 
6.06 
1.06 
0.35 
10.30 
7.12 
0.50 
276.54 
EPC Estimated 
by RRB Ltd 
1.02 
42.34 
39.48 
76.16 
2.16 
21.34 
30.62 
24.31 
2.23 
5.67 
1.07 
0.35 
10.17 
7.79 
0.50 
265.21 
Percentage of 
Variation 
85.7 
1.4 
4.2 
1.7 
-8.0 
6.4 
8.5 
-11.6 
4.3 
6.4 
-0.9 
0.0 
1.3 
-9.4 
0.0 
4.1% 
As per the consultant, it was normal to have variations of 5 per cent in civil engineering 
estimates as a whole. Many a times, quantity estimators consider different items under work 
(for example some consider top soil removal under site clearance while some consider it as a 
part of earthwork). Some assumptions were made by the estimators when the drawings were 
not very clear on what items and costs are to be considered. For this reason, it was possible 
that sometimes larger variations are observed on individual items. 
The overall cost difference was just about 4.1 per cent, which was considered very high 
within the normal variations observed in road-work estimates; hence, the individual 
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variations were not considered serious. As the total variation in the cost was very much 
within reasonable limits, FPIPL agreed with the EPC estimates, and considered them fair and 
reasonable. In view of the above conclusions, the estimates of EPC price submitted by SRB 
Ltd were accepted. 
5.16.5.2 Status of Approvals: The Company obtained all the required permits and approvals 
as per the applicable laws. 
5.16.5.3 Project Implementation Schedule: The main milestones and the corresponding 
critical dates for the implementation of project are summarized in Table 5.13. 
Table 5.13: Project Timeline (Road Case Study) 
Particulars 
Signing of Concession Agreement 
Financial Closure 
Construction Commencement Date 
Constmction Completion Date 
Tolling Commencement Date 
End of Concession Period 
October 31,2005 
November 30, 2005 
January 01, 2006 
June 30, 2008 
July 1,2008 
October 30, 2030 
5.16.6. Operations and Maintenance (O&M) Appraisal: Under the BOT framework, the 
RRB Ltd. was responsible for the O&M of the project highway throughout the concessions 
period. This work was carried out by the company as per provisions of concession 
agreement. 
5.16.6.1 Operation: The operational activities will principally comprise: 
(a) Toll collection system: In order to ensure that optimal toll collection was achieved, 
appropriate operating procedures and policies were implemented with special 
emphasis on internal controls. In addition, the company set up an independent toll-
monitoring unit to monitor and report the toll-collection activities. The toil 
monitoring unit was equipped with all the necessary surveillance equipments/tools 
and the personnel were trained and supported by the company to ensure an efficient 
and effective toll-collection system to be put in place for this project. 
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(b) Traffic Management: The Company drew up a comprehensive traffic management 
procedure to ensure safety and smooth traffic flow along the project highway. A key 
component of traffic management was the emergency and recovery procedures. 
(c) Maintenance: A comprehensive maintenance programme was drawn up to ensure the 
expected performance of the project highway. The maintenance is broadly classified 
into two types of activities namely, routine and major maintenance: 
• 
• 
Routine maintenance consists of generally repetitive work such as grass cutting, 
roadway clearing, de-silting, drainage system cleaning and prompt repairs of 
potholes, cracks, lighting, etc. 
Major maintenance consists mainly of road resurfacing, repairs to structures, 
equipment refiirbishment and replacement and heavy maintenance. The major 
maintenance works are scheduled to be carried out every 5 years from the 
Commencement of Operations Date (COD). 
5.16.7. Market Appraisal 
5.16.7.1 Traffic Assessment: The traffic study on behalf of the company was conducted by 
Mr G Varada Raj (GVR), a transport economist. He has to his credit a number of traffic 
studies. Average Daily Traffic (ADT) on the study stretch was estimated from the 7-day 
observed counts, during February 2005. Average Annual Daily Traffic (AADT) at each 
location was assessed using the ADT and Seasonal Factors (SF). SF is the variation in the 
traffic levels during different months/seasons. The estimated AADT is the basis of the 
estimates of fiiture traffic volumes on the project road. A traffic study is the most crucial 
factor in ascertaining the viability of road projects. As the bank did not have past 
association / experience with the above transport economist, Frischmann Prabhu (India) Pvt. 
Ltd. (FPIPL), a reputed traffic consultant, was appointed by the bank, in consultation with the 
company, to undertake a comprehensive and independent traffic study on the project 
highway. The study was completed in August 2005. As part of that exercise, the FPIPL 
also carried out the Origin-destination survey, the Willingness-to-pay survey. Commodity 
movement analysis and Alternate route analysis. 
5.16.7.2 Annual Average Density of Traffic (AADT): The comparison of AADT, after 
taking reduction of traffic due to diversion of traffic, etc., was estimated by GVR and FPIPL 
for the base year of the study, i.e. 2005 as given in Table 5.14. 
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Table 5.14: Traffic Estimates (Road Case Study) 
Type of 
Vehicle 
FPIPL (a) 
GVR (b) 
Variations in 
Number (a-b) 
Percentage 
Car/ Taxi 
/Jeep 
2434 
2092 
342 
16 
Minibus 
111 
75 
36 
48 
Bus 
556 
565 
-9 
-1.59 
Tempo Trax 
Mini door 
363 
73 
290 
397 
LCV 
631 
546 
85 
16 
HCV2 
Axle 
E 
1575 
1075 
500 
46 
HCV3 
AxleE 
1320 
1046 
274 
26 
Multi 
Axle 
314 
263 
51 
19 
The bank in their financial model took the AADT base for the year 2005, as per the study 
conducted by GVR, to be on the safer side. 
5.16.7.3 Forecast of Total Tollable AADT: The GVR study has assumed approximately the 
average Traffic Growth (Tg) of 10 per cent (compounded) on the project road in its forecast 
of tollable traffic. The forecast is based on the product: the economic growth (Eg) and the 
elasticity of the traffic demand (e) vis-a-vis economic growth: Tg = e x Eg. 
5.16.7.4 Toll Fee: The proposed toll fees for the different types of vehicles are based on the 
schedule of fees for a 4-lane road in the draft CA. The unit toll rates are based on the year 
1997 and are adjusted annually to reflect the changes in the Wholesale Price Index (WPI) 
from March 31,1997 onwards. 
Table 5.15: Unit Toll Rates (Road Case Study) 
Unit Toll Rates -Through Traffic (As per Km.) 
Type of Vehicle 
Car / Van / Jeep 
Mini Bus 
Bus 
LCV 
Truck 2 Axle 
MAV 
m: 
0.4( 
0.7( 
1.4( 
0.7(j 
1.4( 
2.2f 
200'. 
0.5< 
i.o: 
2.0< 
1.03 
2.0( 
3.3( 
200i 
0.6i 
\.V. 
2.3i 
1.1< 
2.3i 
3.8: 
Schedule G of the draft CA specifies that the toll fees shall be revised effective from July 
1 of each year. The assumed toll fees as on July 1, 2008, along the Project Highway for 
through and local traffic are given in Table 5.16. 
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Table 5.16: Toll Fees (Road Case Study) 
Type of Vehicle 
Car / Van / Jeep 
Mini Bus 
Bus 
LCV 
Trucic 2 Axle 
MAV 
Through (RS.) 
35 
65 
130 
65 
130 
210 
Local 
10 
60 
60 
30 
60 
100 
5.16.7.5 Toll Revenue Forecast: The present and estimated growth in domestic sales of 
different types of vehicles was considered along with the trend of registration of vehicles in 
Rajasthan and the medium-term estimated-growth of GDP at 7 per cent. The lender in its 
fmancial model had assumed conservatively a compounded annual growth rate of 5 per cent 
for each type of vehicle but has taken the base estimate of traffic as per GVR study which is 
sufficiently lower than FPIPL's base traffic for the year 2005. 
The comparison of toll revenue projected for the financial year 2008-09, i.e. the first year 
of COD up to 2018 (TL repayment period) by GVR, FPIPL and outer estimates are given in 
Table 5.17. 
Table 5.17: Toll Revenue Forecast (Road Case Study) 
Year 
2009 
2010 
2011 
2012 
2013 
2014 
2015 
2016 
2017 
2018 
Total 
Gvr 
15.71 
26.19 
29.67 
33.48 
37.39 
41.03 
45.79 
51.84 
56.29 
63.18 
400.57 
Fpi} 
17.8 
29.4 
32.5 
35.2 
39.0 
42.9 
47.0 
51.8 
56.4 
62.7 
414.9 
Our Estimates 
18.67 
27.61 
30.37 
33.51 
36.77 
40.34 
44.94 
48.61 
54.03 
59.28 
394.13 
Variation from Gvr 
-2.96 
-1.42 
-0.70 
-0.03 
0.62 
0.69 
0.85 
3.23 
2.26 
3.90 
6.44 
Variation from Fpipl 
-0.86 
1.82 
2.18 
1.70 
2.30 
2.56 
2.12 
3.21 
2.37 
3.44 
20.84 
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The above comparison shows that the bank's estimates of toll revenue forecast were 
lower by Rs 6.44 crore (1.61 per cent) from that of GVR and Rs 20.84 crore (5.02 per cent) 
from that of FPIPL during the entire repayment of the term loan period. The bank's 
estimates during the first three years of commercial operations were very close or lower than 
FPIPL, but marginally higher than GVR. This is on account of discounting of traffic growth 
and toll revenue done by GVR as stated above, without assigning any reasons. Discounting 
of 10 per cent in toll revenue of each year of forecast was considered to be very steep as done 
by GVR, considering negligible changes of alternate route as suggested by FPIPL. In view 
of the above, the toll revenue forecast by the bank, being conservative, was considered 
acceptable. 
5.16.8. Financial Appraisal 
5.16.8.1 Cost of project and means of finance: Table 5.18 gives (A) the Cost of the Project 
and (B) Means of Finance. 
Table 5.18: (A) Cost of Project (Road Case Study) 
Rs. in crores 
Sr. No. 
1 
2 
3 
4 
5 
6 
Particulars 
EPC Cost 
Design, development, LIE and 
Independent Consultancy Charges 
Preliminary and Pre- Operative Expenditure 
Financing Cost 
Interest during Construction 
Margin Money for Bank Guarantee 
Total 
Amount 
265.22 
6.63 
5.30 
1.20 
19.22 
0.37 
297.94 
(B) Means of Finance 
1 
2 
3 
Means of Finance 
Equity capital 
Grant (equity support) 
Term loan 
Total 
61.11 
38.40 
198.43 
297.94 
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5.16.8.2 Remarks on Cost of Project 
• EPC Cost: The EPC contract covered the construction of road works, major and 
minor bridges at grade junctions, underpasses. Rail Over-Bridges (ROB), toll plazas, 
lay-bys and the installation of the toll equipments and other fixed assets. The RRB 
Ltd proposed the fixed-price, fixed-time EPC contract. The EPC contract was 
awarded through open tender or limited invitation of bids basis. Presently, the SRB 
Ltd (intending bidder for the EPC contract) had estimated the cost at approximately 
Rs. 265 crore. 
• Preliminary and Pre-Operative Expenses: The company had estimated 2 per cent of 
the EPC cost, i.e. Rs. 5.30 crore, under this head. This covers administrative charges, 
etc., during the construction period. The charges are considered reasonable, when 
compared to other road projects such as: 
• Contingency provisions: The SRB Ltd had not provided any contingency 
provision in the project cost as the EPC contract, which forms 89 per cent of 
the total project, will be awarded on a fixed-price fixed-time basis, with 
provisions for liquidated damages. 
• Interest during construction (IDC): Interest during construction period was 
estimated at Rs. 19.22 crore, i.e. 6.45 per cent of the total project cost based 
on the rate of interest at 8.5 per cent; draw-down schedule of the term loan.. 
It was estimated that the debt-draw down will commence from May 2006. 
• Margin money for bank guarantee: The SRB Ltd, as per the terms of 
award of letter of intent for the aforesaid road project, had submitted a Bank 
Guarantee (EG) dated April 24, 2005 for Rs. 7.50 crores, valid up to 
December 31,2008, in favour of NHAL The BG was provided as a security 
. for compliance of the obligations of the company, under the proposed 
concession agreement, during the construction period. 
• Other fixed assets: Other fixed assets including toll equipments, etc., were 
proposed to be included in the EPC contract. 
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5.16.8.3 Means of Finance 
• Promoters' Equity and NHAI's Grants 
(a) The total project cost was proposed to be funded at a Debt : Equity ratio of 
1.99:1. The equity consists of promoters' contribution of Rs.61.11 crores and 
equity support (during the construction period of the road) of Rs.38.40 crores by 
NHAl. As per the draft concession agreement, NHAI was to disburse the equity 
support grant only after the promoters contributed and spent at least 80 per cent of 
their total contribution to the equity of the project. The SRB Ltd, the main 
promoter of SRB Ltd, has 74 per cent share in the SPV. The SRB Ltd had raised 
Rs. 15.60 crore by private placement of 4 lakhs equity shares at Rs.390 each, in 
the month of March 2005. The SRB Ltd's tangible net worth as on March 31, 
2005 was Rs.l03 corers and it had placed deposits of Rs 58.05 crores with the 
banks, as on the balance sheet date. Besides this road project, the SRB Ltd in 
consortium with XY Ltd had been short listed for construction of Haryana by-pass 
road project on BOT basis. Its share in this project was approximately 34 per 
cent. The SRB Ltd had also submitted other bids worth Rs. 2000 crores to NHAI 
for road projects on BOT basis. 
{b) Apart from equity grant of Rs.38.40 crores, NHAI had also provided Rs. 57.60 
crores for meeting the O&M expenses of the project. Disbursement of this grant 
will be spread over 7 years from the Commercial Operation Date (COD). As per 
the draft concession agreement, NHAI disbursed the O&M support in quarterly 
installments, and, the first of such installments was released within 30 days of the 
commencement of the operation date. The IDF Ltd had to infiise only 24 per cent 
of the total equity, i.e. Rs. 14.66 crores. Its present level of cash accruals is 
sufficient to meet the obligation. 
(c) In view of the low Debt Service Reserve Account (DSRA), it was proposed to 
create a DSRA equivalent of one quarter of interest on total term loan amount, i.e. 
Rs. 4.22 crores at the proposed interest rate. 
5.16.8.4 Legal Contracts 
• Concession Agreement: The Concession Agreement (CA) was based on the Model 
Concession Agreement of NHAI. The CA between NHAI and the SRB Ltd. was 
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executed in October 2005. It is stipulated that the company shall execute the 
Concession Agreement with NHAI before the disbursement of the term loan. The key 
terms and conditions as per draft CA were as under: 
• The Concession shall be for a period of twenty-five (25) years from the date of 
signing of the CA. 
• The concessionaire shall procure a bank guarantee equivalent to Rs 7.50 crores before 
the signing of the CA as performance security. 
• The Concessionaire shall be entitled to levy and collect fees from the users of the 
project highway or part thereof in accordance with the fee notification in the 
Concession Agreement (CA), which provides for annual revision in the fees based on 
variations of the WPI (during the last 8 years, the CAGR and WPI were around 5 per 
cent). 
• The concessionaire shall be entitled to control and regulate traffic on the project road. 
• There is also a non-competing facility clause. The draft CA provides that NHAI and 
the Government of Rajasthan (GoR) shall not construct and operate either itself or 
through some other agency/person, on BOT basis or otherwise, a competing facility, 
either toll-free or otherwise, during the first 8 years of the Concession Period. 
5.16.9 Force majeure 
Force Majeure clauses are given in Table 5.19. 
Table 5.19: Force Majeure Clauses (Road Case Study) 
Force Majeure Event 
Non-Political Event 
Indirect Political Event 
Political Event 
Termination Payments To Concessionaire By Nhai 
90% of the debt due and 100% of subordinated debt less due insurance claims 
and 90% of amount of such claims not admitted. 
(fl) The total debt due, less due Insurance claims and 90% of such claims not 
admitted, plus (b) 100% of the subordinated debt; plus (c) 110% of the Equity 
subscribed. 
{a) The total Debt due, plus (i) 120% of the Subordinated Debt; plus (c) 
150% of the Equity. 
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• A tripartite substitution agreement would be signed between NHAI, the 
concessionaire and the senior lenders providing that the latter shall have the right to 
substitute the former by a selectee for the residual period of the concession, in case of 
concessionaire's event of default under any of the financing documents. 
• The CA provides for charging and assignment of project contracts, including the CA, 
witii prior permission of NHAI and rights and titles of the project in favor of the 
lenders for obtaining finance for the project. 
• The Company will adopt a comprehensive insurance programme necessary for the 
successful management of risks for the Project. 
This infusion of deposit by SRB Ltd and the IDF Ltd in the DSRA will be in addition to 
its contribution to the equity to meet the project cost. 
5.16.10. Risk Assessment 
5.16.10.1 Sensitivity Analysis; The sensitivity analysis has been performed to assess the 
adequacy of the project's cash flows in terms of meeting debt service obligations under 
adverse changes in key parameters. The following scenarios were projected, keeping other 
factors constant, in addition to the Base Case: 
• Reduction of toll revenues by 5 per cent 
• Lower WPI adjustment (4 instead of 5 per cent) 
The results of the analysis on the above-mentioned parameters are given in Table 5.20. 
Table 5.20: Sensitivity Analysis (Road Case Study) 
No. 
1 
2 
3 
Type Of Cases 
Base Case 
Toll Revenue - Decrease by 5% 
WPI for Toll Revenue - Decrease to 4% 
MinDSCR 
1.19 
1.18 
1.22 
AvgDSCR 
1.37 
1.26 
1.31 
5.16.11. Risk Identification (Rating Variables on the Rating Scale) 
The following risk factors were identified and they were mitigated as follows: 
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{a) Management risk: Mitigated by signing off a shareholders' agreement and letter of 
intent; the shareholders' agreement is yet to be executed. However equity is pledged. 
Key contracts and state support agreement have been signed. 
(b) Market risk: Toll traffic and rates calculated scientifically using lender engineer's 
estimates. There is a risk of appropriate escalation in toll rates and stability of cash 
flows has to be maintained. 
(c) Technological risk: Assistance from NHAI in obtaining necessary approvals and 
clearzinces. NHAI was to mitigate the rehabilitation and resettlement costs. 
Environmental impact assessment was done. All clearances have been sought. 
(d) Financing risk: Cost of funds and means have been wrapped up. Sensitivity results 
and critical ratios are all within acceptable parameters. Equity was to be bought up-
front and support from NHAI. Debt from banks, substitution risk and TRA 
mechanism are to be put in place. 
(e) Operating risk: The risk during the operational phase is to be addressed by the O&M 
contractor who has experience in handling such risks. Toll systems are appropriate. 
(/) Construction risk: Suitable LDs for delay in completion have been provided in the 
EPC Contract. Performance Bank Guarantee, which was 10 per cent of EPC, and. 
Performance Bond, Promoter Support have been provided. Promoter was to fund 5 
per cent of the cost overrun. 
(g) Legal risk: All documents have been assessed by the legal counsel. 
(h) Force Majeure risk: Clause for amendment in Concession Agreement with force 
majeure clauses are well defined. 
Based on these aspects, the road project was given "BB" rating by the bank, which means the 
pricing will be some basis points above the prime lending rate. // is not possible to display the 
credit scoring as it is a confidential document of the bank. 
5.17 Comparison of Road and Power Sector: Inferences from Case Studies 
Comparison of appraisal parameters in road and power sectors as revealed by the case studies 
is given in Table 5.21. 
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Table 5.21: Comparison of Road and Power Sectors 
Parameter Road Power 
Industry Analysis 
• National and State Highways are 
6% of road network and account 
for 80% of traffic. 
• Only 2% is 4-laned and there is 
congestion. 
• Roads are developed under NHDP 
and PMGSY. 
• There are 2 kinds of road projects: 
BOT-ToU (which depends on 
traffic revenue for survival) and 
BOT-Annuity (which gets fixed 
6-monthly payments, irrespective 
of traffic). 
• Corporate governance issues are 
assured as road contractors 
become project developers. 
• Installed capacity is 
I45,587.97MW. + generating 
capacity of lOO.OOOMW. 
• In Transmission in PGCIL 
alone investment of Rs. 71000 
crore is envisaged. 
• Besides Orissa and Delhi, 
Maharashtra, UP AP, Haryana 
and Gujarat have privatized 
distribution. 
• In power projects, generation, 
transmission and distribution 
are unbundled. 
• Corporate Governance issues 
are ensured as equipment 
suppliers become project 
developers. 
Management Appraisal Small project Size. 
Maximum EOT - Toll is 50 kms 
and BOT Anuity is 60 kms. 
Not many companies of repute/ 
national standing in this sector. 
Project developers may be 
construction contractors. 
Project team is critical. 
Government grant is involved, 
though limited to 40%. 
Strength of shareholders' 
agreement, pledging of equity and 
no dividend clause are often used 
in appraisal. 
Strength of relationship (past) of 
sponsor with the bank is 
important. 
• As project sizes are big, 
project developers are national 
companies of repute. 
• Power sector generation has a 
transparent bidding process, 
which attracts some of the 
biggest names in this field. 
• Track record assessment is 
easier. 
• Assessment of project team is 
critical. 
• Political environment is 
important. 
• Shareholders' agreement, 
pledging or negative lien of 
equity and no dividend clause 
are often used. 
Strength of relationship (past) of 
sponsor with the bank is 
important. 
Market Appraisal 
(Demand and Price) 
Traffic estimates are critical. 
Appraisal requires thorough 
scrutiny of traffic estimated by 
lenders' Independent engineer. 
Suitable toll escalation rate (to be 
given by NHAI is quite critical). 
Cannot be bound by a separate 
contract. 
Charges are predefined by NHAI 
and are dependant on concession 
agreement 
Escrowable capacity of State 
Electricity Board which is 
buying power is critical. 
Can be bound by watertight 
Power Purchase agreement. 
Contingent buyers can be 
found. 
Bids are defined by borrower 
and must service costs. 
Control on variable elements 
of input prices-coal/gas- need 
to be maintained to obtain 
bidding price profitability. 
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Parameter 
Technological Appraisal 
Road 
Generally concerned with 
rehabilitation and resettlement 
costs, which are met by authority 
issuing concession. 
Toll collection systems must be 
modem as also the design and 
testing of roads. 
Track record of EPC contractor is 
critical. 
Environmental clearances are 
obtained and checked by bankers. 
Power 
• Availability and suitability of 
technology is critical. 
• Nature of plant -base or peak 
or plant load factors will 
depend on technology used. 
• Location of plant and distance 
from input source plays a role. 
-Environmental clearance is 
critical as many projects in 
hydro get affected since coal 
produces fly ash. Environment 
impact analysis is a must. 
Contractual Appraisal • The number of important 
contracts are limited starting from 
Concession agreement, EPC 
contract, 0 & M contract. Force 
majeure clauses, termination 
benefits, intercreditor agreements, 
TRA account, etc. 
Contractual appraisal is vast 
and issues are quite different 
in generation, transmission 
and distribution. 
EPC, O&M contract. Fuel 
Supply agreement, fuel 
transport agreement, escrow 
mechanism TRA account, 
Inter-creditor agreements. 
Regulatory Appraisal ' Road sector is governed by 
multiple regulations like: 
-National Highway Act of India, 
Central Road Fund Act. 
> No sectoral regulation. 
• NHAI acts as regulator and 
operator. 
> No appellate tribunal. 
> Land and Traffic Act, 2002. 
• Power sector is governed by 
multiple regulations like 
Energy Act, 2006, National Tariff 
Policy, CERC and SERCS. 
No central 
regulator. 
independent 
• Petroleum and Natural 
regulatory Board set up. 
gas 
Security Appraisal 
-Structure 
• Non or limited recourse 
structures. 
• All project assets are mortgaged 
and all contracts assigned to the 
bank on ad valorem stamp duty. 
• Trust retention account held by 
borrower 
Done on similar parameters but 
the acceptable ranges for each 
parameter is different for different 
sectors. 
• Limited recourse structures. 
• All project assets are 
mortgaged and all contracts 
assigned to the bank on ad 
valorem stamp duty. 
• Letter of credit is sought from 
the State Electricity Board. 
• Trust and Retention account 
and escrow mechanism. 
• Done on similar parameters 
but the acceptable ranges for 
each parameter is different for 
different sectors. 
Financial Appraisal 
It is quite clear from the case studies discussed above that management appraisal, 
financial analysis, risk measurement and sensitivity test utilize almost similar parameters in 
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both the sectors. However, the economic and structural drivers across the two sectors are 
different. 
• Wliile in the road sector, the technological appraisal focuses on the site and structures; 
in power sector, it assumes significance as a better technology, and, better equipments 
will lead to higher efficiency and a better peak load factor. 
• In terms of construction issues, the EPC contractor plays a critical role in roads as it is 
essentially a construction project, and, as observed from the case studies, the vetting 
of EPC cost aspect has a much more serious role than in power sector. 
• Market risks are substantially mitigated in power sector on account of a strong Power 
Purchase Agreement than in road sector where traffic determines the success of the 
project. So traffic assessment is given due weightage in the road sector, whereas in the 
power sector, the escrowable capacity of the State Electricity Board and the demand-
supply gap of electricity are given due importance. 
• The road sector has a well-defined concession agreement, and, therefore, legal and 
force majeure issues change dramatically on account of different regulations across 
the two sectors. 
However, the dilemma is that while similar risk identification is done on the same factors 
and sub-variables across both the sectors, often managers tend to give scores based on their 
intuitive perceptions. An attitude survey was made using the same factors and dividing them 
into sub-variables, based on descriptive research, for appraising the officers. The results are 
discussed in the next chapter. 
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Chapter 6 
A SURVEY OF CREDIT OFFICERS IN BANKS 
RESULTS AND INTERPRETA TION 
6.1. Introduction 
It is quite evident after the descriptive research that the parameters and issues involved 
across all sectors of infrastructure are quite different when the bankers appraise the projects. 
However when appraising officers assess risk, it is generally done on the same factors and 
sub-variables across all sectors as the scoring models are not sector specific. There are many 
factors on which credit officers assign scores depending on their perception. Using the same 
factors as used by banks in credit rating and dividing them into sub-variables based on 
descriptive research, an attitude survey was conducted for appraising officers. The survey 
focused on road and power sectors. 
The survey results are divided into three sections. In section A appraising officers were 
asked to give their opinions on relative importance that they give to each sub-variable under 
identified elements of project appraisal such as management quality, market potential, and 
funding issues relating to technical, construction, operation, legal, and force majeure aspects 
across both road and power sectors. Through a paired sample t-test the first null hypothesis -
that the attitude of credit officers towards relative importance of credit scoring variables on 
the overall credit score of each element of risk, as used in credit rating mechanism, is not 
different from sector to sector - is tested. In section B, the same methodology is used to 
check their perceptions on specific risk buckets and their identification across all sectors. In 
section C appraising officers were asked questions on their appreciation of structural issues as 
well as creation of security in infrastructure projects. 
The target group of this survey, as explained earlier, was those officers who have 
appraised projects in both road and power sectors as well as traditional corporate projects. A 
structured questionnaire was used, which was divided into 3 sections. A sample size of 70 
credit officers was used. All selected respondents, after applying quota control variables, 
have appraised projects in infrastructure sector, road and power in particular, and had also 
appraised corporate projects. The average experience of respondents was more than 10 years. 
184 
All the respondents were aware of the Reserve Bank of India's guidelines dated November 
30, 2007 to classify infrastructure projects. Likewise, all respondents are aware of prudential 
exposure norms and Non Performing Assets (NPA) classification guidelines applicable to the 
infrastructure sector. However, some (18%) felt that certain infrastructure projects in their 
banks were classified as Real Estate. Other respondents (43%) have appraised projects as the 
lead member of the loan syndicates. Another group (40%) of respondents has also acted as 
financial consultants to the projects. Seventy-two per cent of the respondents said that their 
banks have take out facilities, but 96 per cent said that the projects under this scheme could 
not take off. Respondents' banks have extended Rupee Term Loans, Foreign Currency Loans, 
External Commercial Borrowings, Non Fund Based Limits, Subordinated Loans, 
Performance and Financial Guarantees to the infrastructure projects. 
This chapter directly corresponds to the sections in the questionnaire and leads to the 
testing of the hypotheses. Section A discusses the results of Project Appraisal; Section B 
concentrates on Risk Measurement; and Section C on Structural issues. 
Section A 
Testing of Hypothesis 1 
Project Appraisal 
6.2 Testing of Hypothesis One: Project Appraisal 
Project appraisal can be defined as adoption of a process to enable an independent and 
objective assessment of the inter-relationship between technical, financial, commercial, 
economic, managerial, ecological and social aspects of an investment proposition for arriving 
at a financing decision (Balu, 2002). This entire gamut of appraisal is critical for determining 
the viability of a project and can help re-shape a project to enhance its viability and utility 
(Chandra, 2002). 
The following hypothesis is used to establish the attitude of credit officers towards 
variables which constitute each element of a project appraisal. 
6.2.1 Hypothesis One 
• HO (Null Hypothesis)= Attitude of credit officers towards relative importance of 
credit scoring sub-variables on the overall credit score of each element of risk, as used 
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in credit rating mechanism, is not different from sector to sector while appraising 
projects in the chosen sectors of road and power. 
• HI (Alternate Hypothesis) = Attitude of credit officers towards relative importance of 
credit scoring sub-variables on the overall-credit score of each element of risk, as used 
in credit rating mechanism depends on inherent risks unique to the sector and status 
of a promoter. 
Though each bank clearly defines the parameters on which scores are to be given, the 
himch is that some amount of subjectivity may creep in, which may be the result of the 
sectoral issues which credit officers may feel relevant, and, therefore, the score on the same 
parameters may not reflect correctly on the rating, thereby affecting the pricing as well. This 
will happen if the same elements are used across each sector of infrastructure. 
6.2.2 Hypothesis Testing 
Hypothesis testing for the study is related to the differences between the means of two 
samples that is Credit Officers who have appraised projects in Road Sector and Power Sector. 
Both parametric and non-parametric tests of hypothesis are done on the collected data. The 
results are substantiated by Analysis of Variances. 
6.2.2.1 Management Quality: For any credit officer, appraising management quality is of 
critical importance. This appraisal element is sub-divided into five distinct variables which 
are: (i) fransparent shareholders' agreement between sponsors, (ii) track record of sponsors, 
(iii) financial prudence of sponsors, (iv) ability to infuse equity, and (v) extent of government 
grant. The success of an appraisal would largely depend on how well the officer has 
examined these variables. 
The frequency distributions of the results of the two sectors are summarized in Table 
6.1(A) and (B). 
186 
Table 6.1 (A): Project Appraisal: Management Quality (Roads) 
Management Quality 
1. Transparent Shareholders' Agreement 
2. Sponsors' Track Record 
3. Sponsors' Financial Prudence 
4. Infusion of Capital 
5. Government Grant / Viability Gap 
Funding 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
0(0) 
0(0) 
0(0) 
8.6 
(6) 
5.7 
(4) 
2 
1.4 
(1) 
5.7 
(4) 
1.4 
(1) 
37.1 
(26) 
32.9 
(25) 
3 
15.7 
(11) 
7.1 
(5) 
17.1 
(5) 
30 
(21) 
50 
(33) 
4 
42.9 
(30) 
40 
(28) 
18.6 
(13) 
12.9 
(9) 
7.1 
(5) 
Very 
High 
Importa 
nee 
5 
40.0 
(28) 
47.2 
(33) 
72.9 
(51) 
11.4 
(8) 
4.3 
(3) 
Mean 
4.21 
4.27 
4.63 
2.81 
2.71 
Table 6.1 (B): Project Appraisal: Management Quality (Power) 
Management Quality 
1. Transparent Shareholders' agreement 
2. Sponsors Track Record 
3. Sponsors Financial Prudence 
4. Infusion of Capital /Equity 
5. Government Grant / Viability Gap 
Funding 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
0(0) 
0(0) 
0(0) 
0(0) 
0(0) 
2 
4.3 
(3) 
5.7 
(4) 
0(0) 
10.0 
(7) 
17.1 
(12) 
3 
5.7 
(4) 
8.6 
(6) 
8.6 
(6) 
20.0 
(14) 
57.19 
(40) 
4 
11.4 
(8) 
37.1 
(26) 
20.0 
(14) 
54.3 
(38) 
22.9 
(16) 
Very 
High 
Importa 
nee 
5 
78.6 
(55) 
48.6 
(34) 
71.4 
(50) 
15.7 
(11) 
2.9 
(2) 
Mean 
4.64 
4.28 
4.65 
3.76 
3.11 
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It is clear from the above results that credit officers consider financial prudence, 
shareholders' agreement and track record of the sponsors as the most important variables in 
defining management quality. In both road and power sectors, the sponsor's financial 
prudence is of critical importance. Though the funding is essentially non-recourse in nature, 
they believe that sponsors being equity providers drive the functioning of SPV even though 
they are minority holders. Most of the projects in infi-astmcture sector are being taken up by 
strong sponsors, so equity infusion is not such a critical concern. As government grant and 
viability gap fiinding come with various riders of compliance and many a time withdrawal is 
on reimbursement basis, it does not play a critical role in project appraisal. 
A first glance at the above table shows that scores in the power sector across all variables 
are higher than that of the road sector, which is examined further by the t test. 
Table 6.2: Paired Sample t-Test (Management Quality) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-1.77 
N 
70 
70 
Standard 
Deviation 
2.04 
Standard 
Error 
Mean 
0.24 
Standard Deviation 
1.65 
1.61 
Correlation 
0.220 
t value 
-7.275 
Standard Error 
0.20 
0.19 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of road and power is 1.77 
with a standard deviation of 2.04 and a standard error of 0.24. This results in a t value of 
7.275 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that management quality has a greater say in 
appraisal in power compared to road in general. The difference in attitude towards 
management appraisal of road and power sectors is statistically significant. 
The variables selected for management appraisal should be able to distinguish appraisal 
of road sector fi-om the power sector. Such a distinction is possible if the values of selected 
variables for the two groups are separated by a wide enough margin. The statistical test for 
explanatory' power of variables is called as ANOVA. Analysis of variances is used as a test of 
means for two or more populations. The null hypothesis is of course that means are equal. 
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One-way analysis of variable uses only one factor and therefore for each variable one-way 
analysis of variance is carried out. The results are summarized in Table 6.3. 
Table 6.3: ANOVA Single Factor (Management Quality) 
1. Transparent 
Shareholders' agreement 
2. Sponsors' Track Record 
3. Sponsors' Financial 
Prudence 
4. Infusion of Capital 
5. Government Grant/ 
Viability Gap Funding 
Mean Road 
(N=70) 
dfi^9 
4.21 
4.27 
4,63 
2.81 
2.71 
Mean 
Power 
(N=70) 
dfr69 
4.64 
4.28 
4.65 
3.76 
3.11 
Anova 
Statistics 
DF=1 
MS=6.42 
DF=1 
MS=0.007 
DF=1 
MS=0.028 
DF=1 
MS=31.11 
DF=1 
MS=5.6 
F value 
10.83 
0.010 
0.070 
31.23 
9.05 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 
significance 
level 
0.001 
0.918 
0.791 
0.000 
0.003 
The results at 0.05-level of significance show a significant difference in attitude across 
the two sectors in shareholders' agreement, infusion of capital and viability gap. However, 
the difference is not statistically significant with respect to sponsors' track record and 
financial prudence. It means that appraising officers place the highest priority on track record 
and financial prudence of sponsors and though the raw scores are more in power than in the 
road sector. There is no statistical difference in approach towards the same. These two 
variables are independent of the sector. However, as is evident across many examples in 
power sector, particularly the Ultra Mega Power Project (UMPP), in Sasan case where 
shareholders' agreement was challenged, it is critical in power sector in comparison to roads. 
As power projects are generally more costly, in comparison to road projects, equity infusion 
and viability gap funding assume significance. 
6.2.2.2 Market Potential: Demand and Price issues: For any bank officer, appraising 
market potential is of critical importance. Market potential is further sub-divided into demand 
issues and price issues. As far as the demand is concerned, there are two types of projects, (a) 
where there are single or identifiable buyers, for example in power, water supply, etc; (b) 
where there may be numerous buyers, for example toll roads, airports or telecom, etc. 
Similarly, with regard to price, there are some projects in which charges are predefined by the 
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government, for example roads; others where the charges are predefined by the bidder, for 
example power and water, and still others where charges are predefined by the regulator, for 
example airports. These elements are further sub-divided into five distinct variables for our 
survey. The frequency distributions of results of two sectors are summarized in Table 6.4 (A) 
and (B). 
Table 6.4 (A) : Project Appraisal: Market Potential, Demand Issues (Roads) 
Market Potential 
Demand Issues 
1. Single or Multiple Buyer 
2. Contractual agreement with the buyer 
3. Long term demand supply gap 
4. Competition from new entrants/ 
alternate facilities 
5. Cyclicality/ Recession in general 
economy 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
I 
0(0) 
0(0) 
0(0) 
0(0) 
0(0) 
2 
5,7 
(4) 
21.41 
(5) 
1.4 
(1) 
8.6 
(6) 
11.4 
(8) 
3 
48,6 
(34) 
77,1 
(54) 
85,7 
(60) 
64,3 
(45) 
84,3 
(59) 
4 
44,3 
(31) 
1.4 
(1) 
12.9 
(9) 
27.1 
(19) 
4.3 
(3) 
Very 
High 
Importa 
nee 
5 
1.4 
(1) 
0(0) 
0(0) 
0(0) 
0(0) 
Mean 
3.41 
2.80 
3.11 
3.19 
2.93 
Table6.4 (B) : Project Appraisal: Market Potential, Demand Issues (Power) 
Market Potential 
Demand Issues 
1. Single or Multiple Buyer 
2. Contractual agreement with the buyer 
3.Long term demand supply gap 
4.Competition from new entrants/ alternate 
facilities 
S.Cyclicality/ Recession in general 
economy 
Percentage of Responses within each rank (N=70) 
Least 
Importance 
1 
0(0) 
0(0) 
0(0) 
0(0) 
0(0) 
2 
4,3 
(3) 
0(0) 
7,1 
(5) 
17,1 
(12) 
5.7 
(4) 
3 
24.3 
(17) 
21,4 
(15) 
22,9 
(16) 
61,4 
(43) 
22,9 
(16) 
4 
71.4 
(50) 
35,7 
(25) 
70 
(49) 
15.7 
(11) 
71,4 
(50) 
Very 
High 
Importa 
nee 
5 
0(0) 
42.9 
(30) 
0(0) 
5.7 
(4) 
0(0) 
Mean 
3,67 
4,21 
3,63 
3.10 
3,66 
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It is clear from the above results that credit officers consider single or multiple buyers as 
the most important factors in deciding demand issues in roads. It means that, apart from 
annuity projects, road projects generally involve collection of toll. As toll is fixed by the 
government agency, it means that success of a project is largely dependant on the toll 
collected which is linked to traffic. Traffic forecasts are generally done by traffic consultants 
based on various parameters. In the case of power, the single buyer would be a State 
Electricity Board and multiple buyers may involve contingent buyers like Power Trading 
Corporations. Of course contractual agreement with the buyers like the power purchase 
agreement becomes critically important in the case of power projects. This is actually 
insignificant in the case of roads. 
A glance at the table shows that scores in the power sector across all variables are higher 
than that of the road sector, which is examined further by the t test in Table 6.5. 
Table 6.5: Paired Sample t-Test (Market Potential, Demand Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-2.84 
N 
70 
70 
Standard 
Deviation 
2.3445 
Standard 
Error 
Mean 
0.2802 
Standard Deviation 
1.26 
1.83 
Correlation 
0.113 
t-test 
-10.145 
Standard Error 
0.15 
0.21 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of roads and power is 2.84 
with a standard deviation of 2.34 and a standard error of 0.28. This results in a t-value of 
10.145 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that in general demand has a greater say in 
appraisal in the power sector compared to the road sector. The difference in attitude towards 
demand appraisal of road and power sectors is statistically significant. 
One-way analysis of variable uses only one factor and therefore for each variable one-
way analysis of variance is carried out. The results are summarized in Table 6.6. 
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Table 6.6: ANOVA Single Factor (Market Potential, Demand Issues) 
Market Potential 
Demand Issues 
1 Single or Multiple Buyer 
2.Contractual agreement with 
the buyer 
3.Long-tenii demand supply 
gap 
4.Competition from new 
entrants/ alternate facilities 
S.Cyclicality/ Recession in 
general economy 
Mean 
Road 
(N=70) 
do=69 
3.41 
2.80 
3.11 
3.19 
2.93 
Mean 
Power 
(N=70) 
do=69 
3.67 
4.21 
3.63 
3.10 
3.66 
ANOVA 
statistics 
DF=1 
MS=2.314 
DF=1 
MS=70.00 
DF=1 
MS=9.25 
DF=1 
MS=0.25 
DF=1 
MS=18.57 
F 
value 
6.59 
175.6 
6 
36.05 
0.58 
74.49 
F critical 
one tail 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 
significance 
level 
0.011 
0.000 
0.000 
0.446 
0.000 
The results at 0.05-level of significance show a significant difference in attitude across 
the two sectors in all variables except competition from new entrants and alternate facilities. 
This may be because competition would impact all sectors. 
6.2.2.2.1 Pricing issues: Pricing issues are summarized in Tables 6.7 (A) & (b). 
Table 6.7(A): Project Appraisal: Market Potential, Price Issues (Roads) 
Market Potential 
Price Issues 
1 .Charges predefined by Govt' Bidder 
2.Bids Servicing Costs 
3.Off take, Demand Driven, Take or Pay 
4.Charges economical for the off taker 
5. Level of Competition 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
0 
(0) 
4.3 
(3) 
2.9 
(2) 
0 
(0) 
2 
28.6 
(20) 
32.9 
(23) 
12.9 
(9) 
14.3 
(10) 
8.6 
(6) 
3 
61.4 
(43) 
51.4 
(36) 
65.7 
(46) 
64.3 
(45) 
11.4 
(8) 
4 
8.6 
(6) 
15.7 
(11) 
10 
(7) 
11.4 
(8) 
62.9 
(44) 
Very High 
Importance 
5 
0 
(0) 
0 
(0) 
7.1 
(5) 
7.1 
(5) 
17.1 
(12) 
Mean 
2.77 
2.83 
3.03 
3.06 
2.89 
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Table 6.7(B) : Project Appraisal: Market Potential, Price Issues (Power) 
Market Potential 
Price Issues 
1. Charges predefined by 
Government/Bidder 
2.Bids Servicing Costs 
3.Off take, Demand Driven, 
Take or Pay 
4. Charges Economical for the off-
taker 
5. Level of Competition 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
8.6 
(6) 
2 
2.9 
(2) 
35.7 
(25) 
3 
5.7 
(4) 
1.4 
(1) 
7.1 
(5) 
7.1 
(5) 
32.9 
(23) 
4 
21.4 
(15) 
25.7 
(18) 
22.9 
(16) 
28.6 
(20) 
15.7 
(11) 
Very 
High 
Importa 
nee 
5 
68.6 
(48) 
72.9 
(51) 
70 
(49) 
64.3 
(45) 
7.1 
(5) 
Mean 
4.53 
4.71 
4.63 
4.57 
2.77 
It is evident from the above table that pricing issues are more critical in the power sector 
rather than the road sector. This may be because in most of the road projects, toll rates are 
regulated by the government agency. So, in the case of roads, whether the charges are 
economical or not for die off-taker are quite critical, which, in other words mean, whether 
there will be willingness to use the toll-road. In the case of power, particularly now, when 
most of the power projects are on bid, the price or the rate at which the generating company 
will supply power and whether the bid will service the costs is critical. Also important in the 
case of power is whether the off-taking party (State Electricity Board) has the escrowable 
capacity to pay. Most of the state electricity boards are poorly rated and may have poor 
escrowable capacity only. The results are further analysed through the t-test (Table 6.8). 
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Table 6.8 : Paired Sample t-Test (Market Potential, Price Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-5.64 
N 
70 
70 
Standard 
Deviation 
2.7454 
Standard 
Error 
Mean 
0.3281 
Standard Deviation 
1.67 
1.87 
Correlation 
-0.012 
t Value 
-17.19 
Standard Error 
0.20 
0.22 
Degrees 
of 
Freedom 
69 
Significance 
( 2 Tailed) 
at 0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of roads and power is 5.64 
with a standard deviation of 2.7454 and a standard error of 0.3281. This results in a t-value of 
17.19 with 69 degrees of freedom and a probability (2-tailed) of less than 0.005. Therefore, 
bankers feel that price issues have a greater say in the appraisal in power compared to road 
sector in general. In fact, so steep is the difference that even factors are slightly negatively 
correlated indicating that attitude of bankers towards factors of pricing of infrastructure 
services, which is a key input to cash-flows modeling done by the borrower are quite 
divergent depending on the sector being appraised. Further, factor-wise analysis carried out 
by ANOVA test is given in Table 6.9. 
Table 6.9 : ANOVA Single Factor (Market Potential, Price Issues) 
Market Potential 
Price Issues 
1.Charges Predefined by 
govemment^idder 
2. Bids Servicing Cc^ts 
3. Offtake, Demand 
Driven, Take or Pay 
4. Charges economical 
for the off taker 
5. Level of competition 
Mean Road 
(N=70) 
df=69 
2.77 
2.83 
3.03 
3.06 
3.89 
Mean 
Power 
(N=70) 
df=69 
4.53 
4.71 
4.63 
4.57 
2.77 
ANOVA 
Statistics 
DF=1 
MS= 108.06 
DF=1 
MS= 124.45 
DF=1 
MS=89.60 
DF=1 
MS=80.25 
DF=1 
MS=43.45 
F value 
196.77 
356.11 
166.44 
151.89 
50.21 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 level 
0.000 
0.000 
0.000 
0.000 
0.000 
The one-way ANOVA results show that differences in attitude towards pricing issues of 
road and power sectors are statistically significant across all variables. 
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6.2.2.3 Technical Issues: For infrastructure projects technical issues are of critical importance. The 
appraising officer has to appraise availability and appropriateness of technology, the reputation of 
equipment suppliers and basis of selection, the terms of supply vis-a-vis the scope and liquidated 
damages, adequacy of raw material and implementation schedule with regard to feasibility and single-
point responsibility. 
Table 6.10 (A): Project Appraisal: Technical Issues (Roads) 
Technological Issues 
1. Land Acquisition /R & R 
2. Clearance from MoEF/PCB/ Others 
3. LIE opinion on aggressiveness 
4. Technology and Operational risk 
issues 
5. Testing and Commissioning Risks 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
7.1 
(5) 
1.4(1) 
1.4(1) 
8.6 
(6) 
2 
60 
(42) 
5.7 
(4) 
4.3 
(3) 
17.1 
(12) 
54.3 
(38) 
3 
20 
(14) 
65.7 
(46) 
25.7 
(18) 
17.1 
(12) 
18.6 
(13) 
4 
10 
(7) 
17.1 
(12) 
64.3 
(45) 
52.9 
(37) 
14.3 
(10) 
Very High 
Importance 
5 
2.9 
(2) 
10 
(7) 
4.3 
(3) 
12.9 
(9) 
4.3 
(3) 
Mean 
2.41 
3.29 
3.66 
3.61 
2.51 
Table 6.10 (B): Project Appraisal: Technical Issues (Power) 
Technological Issues 
1. Land Acquisition /R & R 
2.Clearance from MoEF/PCB/ etc. 
3. LIE Opinion on Aggressiveness 
4.Technology and Operational risk 
issues 
5. Testing and Commissioning Risks 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
2.9 
(2) 
1.4 
(1) 
2.9 
(2) 
2 
5.7 
(4) 
2.9 
(2) 
2.9 
(2) 
3 
22.9 
(16) 
5.7 
(4) 
24.3 
(17) 
5.7 
(4) 
14.3 
(10) 
4 
60 
(42) 
30 
(21) 
54.3 
(38) 
35.7 
(25) 
11.4 
(8) 
Very 
High 
Importa 
nee 
5 
8.6 
(6) 
64.3 
(45) 
17.1 
(12) 
58.6 
(41) 
68.6 
(48) 
Mean 
3.66 
4.59 
3.83 
4.53 
4.40 
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It is evident that though land acquisition plays a very small role in road projects; they are 
important in case utilities are not tied up in power projects. They are even more critical in 
storage-type hydro projects where displacement is a common problem. Clearances from 
Ministry of Environment and Finance (MoEF) and Pollution Control Board (PCB) are critical 
for power sector, particularly for coal-fired thermal plants as they produce fly ash which is a 
big pollutant and has to be dumped in land fills. Most of the projects are vetted by the 
lenders' independent engineer who plays an important role. In case the estimates of the 
borrower are different from those estimated by LIE, the appraising officer needs to fiirther 
investigate. Technology and operational risks are definitely more crucial to power, as in 
many projects, bidding is done based on the strength of super-critical technologies and the 
manner in which they improve the peak load factor. For the power purchase agreement to 
come into force, many a time testing and commissioning clauses need to be validated and are 
crucial. The results are fiirther analysed by the t-test (Table 6.11). 
Table 6.11: Paired Sample T-Test (Technical Issues) 
Variable 
Road 
Power 
Difference 
of Mean-
Road and 
Power 
-5.51 
A' 
70 
70 
Standard 
Deviation 
2.43 
Standard 
Error 
Mean 
0.29 
Standard Deviation 
1.93 
1.82 
Correlation 
0.161 
t-Test 
-18.985 
Standard Error 
0.23 
0.22 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of roads and power is 5.51 
with a standard deviation of 2.43 and a standard error of 0.29. This results in a t-value of 
18.98 with 69 degrees of freedom and a probability (2-tailed) of less than 0.005. Therefore, 
bankers feel that technological issues have a greater say in appraisal in power compared to 
the road sector in general. Factor by factor analysis is fiirther carried out by analysis of 
variances. 
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Table 6.12: ANOVA Single Factor (Technical Issues) 
Technical Issues 
1. Land Acquisition/ 
R & R 
2. Clearance from 
MoEF/PCB/ Others 
3. LIE opinion on 
aggressiveness 
4. Technology and 
Operational risk issues 
5. Testing and 
Commissioning Risks 
Mean Road 
(N=70) 
dfr69 
2.41 
3.29 
3.66 
3.61 
2.51 
Mean 
Power 
(N=70) 
df=69 
3.66 
4.59 
3.83 
4.53 
4.40 
ANOVA 
Statistics 
DF=1 
MS=54.06 
DF=1 
MS=59.15 
DF=1 
MS=1.02 
DF=1 
MS=29.25 
DF=1 
MS= 124.45 
F 
value 
74.04 
121.33 
1.82 
48.04 
122.42 
F 
critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 0.05 
level 
0.000 
0.000 
0.178 
0.000 
0.000 
Except for vetting by lender's independent engineer, the appraising officer's attitude 
towards all the variables used for technological appraisal in road and power sectors are 
significantly different. 
6.2.2.4 Construction Issues: Construction should be completed without time and cost 
overruns so that the project can start operations as per the scheduled commencement date, 
which is quite critical to the success of any infrastructure project. The frequency distribution 
is given in Tables 6.! 3 (A) and (B). 
Table 6.13 (A) : Project Appraisal: 
Construction Issues 
1.Fixed Time, Fixed Price 
All Inclusive EPC Contract 
2.Liquidated Damages/ Defects Liability 
3.Parent Company Guarantees 
4.Reasonability of EPC Contract Price 
S.Benchmarking under Similar Contracts 
Construction Issues (Roads) 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
I 
7.1 
(5) 
1.4 
(1) 
2 
2.9 
(2) 
68.6 
(48) 
3 
44.3 
(31) 
20 
(14) 
14.3 
(10) 
37.1 
(26) 
27.1 
(19) 
4 
42.9 
(30) 
74.3 
(52) 
1.4 
(1) 
54.3 
(38) 
67.1 
(47) 
Very 
High 
Importa 
nee 5 
10 
(7) 
5.7 
(4) 
8.6 
(6) 
8.6 
(6) 
4.3 
(3) 
Mean 
3.60 
3.86 
2.36 
3.71 
3.73 
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Table 6.13 (B) : Project Appraisal: Construction Issues (Power) 
Construction Issues 
1. Fixed Time, Fixed Price All Inclusive 
EPC Contract 
2. Liquidated Damages/ Defects 
Liability 
3. Parent Company Guarantees 
4. Reasonability of EPC Contract Price 
5. Benchmarking under Similar 
Contracts 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
1.4 
(1) 
2.9 
(2) 
2 
1.4 
(1) 
8,6 
(6) 
7,1 
(5) 
1,4 
(1) 
1,4 
(1) 
3 
17,1 
(12) 
20 
(14) 
21,4 
(15) 
8.6 
(6) 
11,4 
(8) 
4 
31,4 
(22) 
47,1 
(33) 
27.1 
(19) 
20 
(14) 
22.9 
(16) 
Very High 
Importance 
5 
48.6 
(34) 
22.9 
(16) 
44.3 
(31) 
70 
(49) 
61.4 
(43) 
Mean 
4.24 
3.81 
4.09 
4.59 
4.39 
It is evident that all the factors are fairly important in construction issues. A fixed-time 
fixed-price EPC contract with adequate liquidated damages is a protection against time 
overrun. However, in many cases the liquidated damages are capped at 20 per cent of the 
project cost. The EPC price has to be vetted and benchmarked because in many cases its 
percentage is the highest in the total project cost. Parent company guarantees are quite 
critical, particularly in times of restructuring. The results are further analysed through the t-
test (Table 6.14). 
Table 6.14 : Paired Sample t-Test (Construction Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-3.86 
A^  
70 
70 
Standard 
Deviation 
2.41 
Standard 
Error 
Mean 
0.29 
Standard Deviation 
1.59 
2.04 
Correlation 
0.138 
t-Test 
-13.39 
Standard Error 
0.19 
0.24 
Degrees of 
Freedom 
69 
Significance 
(2-Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of road and power is 3.86 
with a standard deviation of 2.41 and a standard error of 0.29. This results in a t-value of 
13.39 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that construction issues have a greater say in 
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appraisal in power compared to the road sector in general. The difference in attitude towards 
construction issues of road and power sectors is statistically significant. Case by case analysis 
is carried out through analysis of variances (Table 6.15). 
Table 6.15 : ANOVA Single Factor (Construction Issues) 
Construction Issue 
1. Fixed Time, Fixed Price 
All Inclusive EPC 
Contract 
2. Liquidated Damages/ 
Defects Liability 
3. Parent Company 
Guarantees 
4. Reasonability of EPC 
contract price 
5. Benchmarking under 
similar contracts 
Mean 
Road 
(N=70) 
df=69 
3.60 
3.86 
2.36 
3.71 
3.73 
Mean 
Power 
(N=70) 
df=69 
4.24 
3.81 
4.09 
4.59 
4.39 
ANOVA 
Statistics 
DF=1 
MS= 14.46 
DF=1 
MS=0.064 
DF=1 
MS= 104.57 
DF=1 
MS=26.57 
DF=1 
MS=15.11 
F value 
22.25 
0.11 
111.39 
59.86 
23.58 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 level 
0.000 
0.735 
0.000 
0.000 
0.000 
Apart from liquidated damages/defects liability, which in the opinion of officers affects 
both sectors equally, the attitude towards other variables which constitute construction issues 
differs from sector to sector. 
6.2.2.5. Operational Issues: A good operations and maintenance contract will ensure 
sustainability of cash flows. It would mean an adequate level of service and maintenance 
requirements, track record and experience of operations and maintenance (O&M), pricing for 
O&M, availability of inputs and events of default. The frequency distributions are given in 
Table 6.16 (A) and (B). 
199 
Table 6,16 (A ) : Project Appraisal: 
Operational Issues 
1. Pricing of Operations and Management 
Contract 
2. Track Record of 0 & M Contractor 
3. Defining Events of Default 
4. Input Linkages 
5. Termination/Quick Replacement in Case 
of Suboptimal Performance 
Operational Issues (Roa ds) 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
2 
2.9 
(2) 
8.6 
(6) 
17.1 
(12) 
3 
21.4 
(15) 
22.9 
(16) 
4.3 
(3) 
88.6 
(62) 
51.4 
(36) 
4 
58.6 
(41) 
77.1 
(54) 
18.6 
(13) 
2.8 
(2) 
31.4 
(22) 
Very High ^ 
Importance 
5 
20 
(14) 
72.9 
(51) 
Mean 
3.99 
3.77 
4.59 
2.94 
3.14 
Table 6.16 (B) ; Project Appraisal: Operational Issues (Power) 
Operational Issues 
1. Pricing of Operations and 
Management Contract 
2. Track Record of 0 & M Contractor 
3. Defining Events of Default 
4. Input Linkages 
5. Termination/Quick Replacement in 
case of suboptimal performance 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
1.4 
(1) 
2 
2.9 
(2) 
1.4 
(1) 
1.4 
(1) 
1.4 
(1) 
7.1 
(5) 
3 
8.6 
(6) 
21.4 
(15) 
12.9 
(9) 
4.3 
(3) 
25.7 
(18) 
4 
34.3 
(24) 
60 
(42) 
24.3 
(17) 
10 
(7) 
65.7 
(46) 
Very 
High 
Importa 
nee 
5 
52.9 
(37) 
15.7 
(11) 
61.4 
(43) 
84.3 
(59) 
1.4 
(1) 
Mean 
4.34 
3.87 
4.46 
4.77 
3.61 
Pricing of operations and management contract is critical in roads and power sectors since 
the efficiency of the project depends on it. It is a major element in cost of the project and 
tinder or overpricing will affect efficiencies. Track record of O&M contractor is important 
particularly in road, as pilferages may hurt the cash flow of the project. Defining the event of 
default is quite critical as the water-fall mechanism used in collection will get affected by 
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inappropriate description. Input linkages are extremely critical in power as many power 
projects face delay in commissioning as inputs like coal, gas, etc., is not properly tied up. 
Termination is not such an important issue since it usually invites legal action. The results are 
further analysed through the t- test. (Table 6.17) 
Table 6.17: Paired Sample t -Test (Operational Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-2.62 
A' 
70 
70 
Standard 
Deviation 
2.03 
Standard 
Error 
Mean 
0.24 
Standard Deviation 
1.40 
1.55 
Correlation 
0.055 
T Test 
-10,79 
Standard Error 
0.16 
0.18 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0,000 
The mean difference between the attitudes towards appraisal of roads and power is 2.62 
with a standard deviation of 2.03 and a standard error of 0.24. This results in a t-value of 
10.79 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that operational issues have a greater say in the 
appraisal of power project compared to the road sector in general. The difference in attitude 
towards operational issues of road and power sectors is statistically significant. Case by case 
analysis is carried out through analysis of variances (Table 6.18). 
Table 6.18 : ANOVA Single Factor (Operational Issues) 
Operational Issues 
1.Pricing of Operations and 
management contract 
2. Track Record of O&M 
Contractor 
3. Defining Events of Default 
4. Input Linkages 
5. Termination/Quick 
Replacement in case of 
Suboptimal Performance 
Mean 
Road 
(N=70) 
do=69 
3.99 
3.77 
4.59 
2.94 
3.14 
Mean 
Power 
(N=70) 
df=69 
434 
3.87 
4.46 
4.77 
3.6! 
ANOVA 
Statistics 
DF=1 
MS=4.46 
DF=1 
MS=0.35 
DF=1 
MS=0.573 
DF=1 
MS= 117.02 
DF=1 
MS=7.77 
F value 
7.62 
0.96 
0.903 
502.88 
17.55 
F 
critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 level 
0.006 
0.328 
0.343 
0.000 
0.000 
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It is quite evident that apart from the track record of O&M contractor and events of 
default which are considered in every appraisal, credit officers feel that the rest of the issues 
like pricing, input linkages and termination are sector specific and therefore the differences 
are statistically significant. 
6.2.2.6 Legal Issues: In the light of various project parties, contracts and agreements 
described earlier, legal issues are an important part of appraisal of infrastructure projects. The 
results of the survey are summarized in Tables 6.19 (A) and (B). 
Table 6.19 (A) : Project Appraisal; Legal Issues (Roads) 
Legal Issues 
1.Charter of SPE 
2.Tmstee and Inter-creditor 
arrangements 
3.Enforceability of Rights and Remedies 
4.Legal Opinion on Documentation and 
taxation 
S.Dispute Redressal 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
I 
1.4 
(1) 
2 
2.9 
(2) 
25.7 
(18) 
24.3 
(17) 
12.9 
(9) 
5 
80 
(56) 
58.6 
(41) 
8.6 
(6) 
41.4 
(29) 
64.3 
(45) 
4 
15.7 
(11) 
7.1 
(5) 
30 
(21) 
21.4 
(15) 
18.6 
(13) 
Very 
High 
Importa 
nee 
5 
1.4 
(1) 
8.6 
(6) 
61.4 
(43) 
12.9 
(9) 
2.9 
(2) 
Mean 
3.16 
2.99 
4.53 
3.23 
3.09 
Table 6.19 (B) : Project Appraisal: Legal Issues (Power) 
Legal Issues 
1.Charter of SPE 
2. Trustee and Intercreditor 
arrangements 
S.Enforceability of rights and remedies 
4.Legal opinion of documentation and 
taxation 
S.Dispute redressal 
Percentage of Responses within each rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
2 
4.3 
(3) 
1.4 
(1) 
2.9 
(2) 
2.9 
(2) 
3 
21.4 
(15) 
12.9 
(9) 
7.1 
(5) 
17.1 
(12) 
14.3 
(10) 
4 
70 
(49) 
58.6 
(41) 
18.6 
(13) 
78.6 
(55) 
80 
(56) 
Very 
High 
Importa 
nee (5) 
4.3 
(3) 
25.7 
(18) 
71.4 
(50) 
4.3 
(3) 
2.9 
(2) 
Mean 
3.74 
4.06 
4.59 
3.87 
3,83 
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It is quite evident tiiat enforceability of rights and remedies remains the most critical issue 
in the minds of the bank manager and receives high scores. Most of the issues like charter of 
SPV, inter-creditor issues and dispute redressal are also important. Many a projects do not 
reach financial closure or takes a very long time to achieve financial closure as one or the 
other documentary issue is left to be cleared. The results are further analysed by the paired 
sample t- test. 
Table 6.20: Paired Sample t - Test (Legal Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-3.10 
N 
70 
70 
Standard 
Deviation 
2.23 
Standard 
Error 
Mean 
0.27 
Standard Deviation 
1.92 
1.76 
Correlation 
0.270 
t-Test 
-11.64 
Standard Error 
0.23 
0.21 
Degrees of 
Freedom 
69 
Significance 
(2-Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of road and power sectors is 
3.10 with a standard deviation of 2.23 and a standard error of 0.27. This results in a t-value of 
11.64 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that legal issues have a greater say in the 
appraisal of power sector compared to road infrastructure in general. The difference in 
attitude towards legal issues of road and power sector is statistically significant. Case by case 
analysis is carried out through analysis of variances (Table 6.21). 
Table 6.21: ANOVA Single Factor (Legal Issues) 
Legal Issues 
1.Charter of SPE 
2.Trustee and Inter-
creditor Arrangements 
3.Enforceability of rights 
and remedies 
4.Legal opinion of 
Documentation and 
taxation 
5.Dispute redressal 
Mean Road 
(N=70) 
df=69 
3.16 
2.99 
4.53 
3.23 
3.09 
Mean 
Power 
(N=70) 
df=69 
3.74 
4.06 
4.59 
3.87 
3.83 
AmVA 
Statistics 
DF=1 
MS=12.00 
DF=1 
MS=40.17 
DF=1 
MS=0.114 
DF=1 
MS=14.46 
DF=1 
MS=19.31 
F value 
40.7 
63.90 
0.230 
25.52 
51.82 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 level 
0.000 
0.000 
0.631 
0.000 
0.000 
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It is quite clear that differences of opinion on the relative importance of all factors 
towards legal appraisal are statistically significant, except in the case of enforceability of 
rights and remedies. 
6.2.2.7 Force Majeure Issues: In any infrastructure project appraisal there can be political 
and non-political ybrce majeure issues. Many a time the compensation that ensues to a banker 
is clearly specified. The results are summarized in Table 6.22 (A) and (B). 
Table 6.22 (A) : Project Appraisal: Force Majeure Issues (Roads) 
Force Majeure Issues 
1.Identification of Force Majeure Issues 
2.Sufficient Insurance Coverage to 
Prevent Default 
3.Enforceability of Contract Termination 
4.Coverage of Supply Default 
S.Termination Benefits 
Percentage of Responses within each rank (N=70) 
Least 
Importance 
1 
2.9 
(2) 
2.9 
(2) 
4.3 
(3) 
2 
24.3 
(17) 
64.3 
(45) 
28.6 
(20) 
61.4 
(43) 
3 
8.6 
(6) 
67.1 
(47) 
28.6 
(20) 
31.4 
(22) 
4 
34.3 
(24) 
4.3 
(3) 
4.3 
(3) 
30 
(21) 
21.4( 
15) 
Very 
High 
Importa 
nee 
5 
56.1 
(40) 
1.4 
(1) 
10 
(7) 
12.9 
(9) 
Mean 
4.49 
2.77 
2.34 
3.21 
2.56 
Table 6.22 (B): Project Appraisal: Force Majeure Issues (Power) 
Force Majeure Issues 
1.Identification of Force Majeure Issues 
2. Sufficient Insurance Coverage to 
Prevent Default 
3. Enforceability of Contract 
Termination 
4.Coverage of Supply Default 
5.Termination Benefits 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
4.3 
(3) 
2 
7.1 
(5) 
1.4 
(1) 
20 
(14) 
3 
20.0 
(14) 
5.7 
(4) 
61.4 
(43) 
8.6 
(6) 
5.7 
(4) 
4 
54.3 
(38) 
25.7 
(18) 
14.3 
(10) 
35.7 
(25) 
51.4 
(36) 
Very 
High 
Impor 
tance 
5 
17.1 
(12) 
67.1 
(47) 
55.7 
(39) 
42.9 
(30) 
Mean 
3.79 
4.59 
2.86 
4A7 
4.37 
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It is quite evident that high insurance coverage is an important issue apart from 
termination benefits which are critical to the banker. The results are further analysed through 
the paired sample t-test. 
Table 6,23 : Paired Sample t - Test (Force Majeure Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-4.70 
A^  
70 
70 
Standard 
Deviation 
2.10 
Standard 
Error 
Mean 
0.25 
Standard Deviation 
1.75 
1.84 
Correlation 
0.319 
TTest 
-18.71 
Standard Error 
0.21 
0.22 
Degrees of 
Freedom 
69 
Significance ( 
2-Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of roads and power sectors 
is 4.70 with a standard deviation of 2.10 and a standard error of 0.25. This results in a t-value 
of 18.71 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that ybrce majeure issues have a greater say in 
appraisal in power project compared to road sector in general. The difference in attitude 
towards force majeure issues of road and power sectors is statistically significant. Case by 
case analysis is carried out through analysis of variances (Table 6.24). 
Table 6.24: ANOVA Single Factor (Force Majeure Issues) 
Force Majeure Issues 
1. Identification of Force 
Majeure Issues 
2. Sufficient Insurance 
Coverage to Prevent 
Default 
3. Enforceability of 
Contract Termination 
4. Coverage of Supply 
Default 
5. Termination Benefits 
Mean 
Road 
(N=70) 
df=69 
4.49 
2.77 
2.34 
3.21 
2.56 
Mean 
Power 
(N=70) 
df=69 
3.79 
4.59 
2.86 
4.47 
4.37 
ANOVA 
Statistics 
DF=1 
MS=i7.15 
DF=1 
MS=115.20 
DF=1 
MS=9.25 
DF=1 
MS=55.31 
DF=1 
MS=115.20 
F value 
29.12 
267.97 
21.17 
80.15 
156.46 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value 
at 0.05 
level 
0.000 
0.000 
0.000 
0.000 
0.000 
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Since most of the issues under this head are governed by sector specific norms, it is quite 
clear that differences are statistically significant for all of them. 
6.2.2.8 Funding Issues: From the bankers' point of view, funding is the most critical issue 
which is summarized below in Tables 6.25 (A) and (B). 
Table6.25 (A) : Project Appraisal: Funding Issues (Roads) 
Funding Issues 
1. Equity Commitment and Strength of 
Sponsors 
2. Stability of Cash Flows 
3. Tenor of Loans 
4. Reasonableness of Capital Costs 
5. Viability and Bankability of Projects 
Percentage of Responses within Each Rank (N=70) 
Least 
Importance 
1 
1.4 
(1) 
1.4 
(I) 
2 
12.9 
(9) 
25.7 
(18) 
17.1 
(12) 
3 
27.1 
(19) 
64.3 
(45) 
7.1 
(5) 
12.9 
(9) 
4 
44.3 
(31) 
37.1 
(26) 
5.7 
(4) 
48.6 
(34) 
50 
(35) 
Very 
High 
Importa 
nee 
5 
15.7 
(11) 
62.9 
(44) 
2.9 
(2) 
25.7 
(18) 
37.1 
(26) 
Mean 
3.63 
4.63 
2.83 
3.80 
4.24 
In the road sector, the tenor of loans is not as critical as it is dependant on the duration of 
the concession period which is not in the hands of bankers. They do however try to build a 
cushion. 
Table 6.25 (B): Project Appraisal: Funding Issues (Power) 
Funding Issues 
1. Equity Commitment and Strength of 
Sponsors 
2. Stability of Cash Flows 
3. Tenor of Loans 
4. Reasonableness of Capital Costs 
5. Viability and Bankability of Projects 
Percentage of Responses within each rank (N=70) 
Least 
Importance 
1 2 
1.4 
(1) 
1.4 
(1) 
3 
4.3 
(3) 
4.3 
(3) 
10.0 
(7) 
12.9 
(9) 
27.1 
(19) 
4 
52.9 
(37) 
41.4 
(29) 
37.1 
(26) 
31.4 
(22) 
48.6 
(34) 
Very 
High 
Importa 
nee 5 
42.9 
(30) 
54.3 
(38) 
52.9 
(37) 
54.3 
(38) 
22.9 
(16) 
Mean 
4.39 
4.50 
4.43 
4.39 
3.93 
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In the power sector many a time viability and bankability are ensured before bidding is 
invited, so this does not play such a critical role. The results of survey on some of the critical 
ratios used in appraisal are given in Table 6.26 (A) and (B). 
Table 6.26 (A) : Project Appraisal: Funding Issues, Ratios (Roads) 
Funding Issues, Ratios 
1. Internal Rate of Return 
2. EBITDA Margins 
3. Debt Equity Ratio 
4. Debt Service Coverage Ratio 
5. Fixed Asset Coverage Ratio 
6. Minimum Promoters' Contribution 
8. Total Outside Liabilities to 
Tangible Networth 
<5% 
1 
<15% 
1-1.5 
1 
<1 
<1 
14 
<10% 
<1 
5-10% 
4 
15-30% 
5 
1.5-2.0 
4 
1-1.5 
32 
1-1.25 
52 
10-15% 
33 
1-1.50 
29 
Values 
10-15% 
8 
30-45% 
50 
2-2.5 
11 
1.5-2.0 
26 
1.25- 1.50 
1 
15-20% 
37 
1.5-2 
28 
>I5% 
57 
>45% 
15 
>2.5 
54 
>2.0 
12 
>1.50 
3 
>20% 
>2 
13 
Mean 
>15% 
Mean 
30-45% 
Mean 
>2.5 
Mean 
1.5-2.0 
Mean 
1-1.25 
Mean 
15-20% 
Mean 
1.5-2 
Table 6.26 (B) : Project Appraisal: 
Funding Issues, Ratios 
1. Internal Rate of Return 
2. EBITDA Matgms 
3. Debt Equity Ratios 
4. Debt Service Coverage Ratio 
5. Fixed Asset Coverage Ratio 
6. Minimum Promoters Contribution 
7. Total Outside Liabilities to Tangible 
Networth 
<5% 
<15% 
1-1.5 
<1 
<1 
<10% 
<1 
Funding Issues, Ratios (Power) 
5-10% 
15-30% 
2 
1.5-2.0 
13 
1-1.5 
12 
1-1.25 
2 
10-15% 
1-1.50 
6 
Values 
10-15% 
9 
30-45% 
16 
2-2.5 
56 
1.5-2.0 
51 
1.25-
1,50 
12 
15-20% 
9 
1.5-2 
58 
>15% 
61 
>45% 
52 
>2.5 
1 
>2.0 
7 
>1.50 
56 
>20% 
61 
>2 
6 
Mean 
>15% 
Mean 
>45% 
Mean 
2-2.5 
Mean 
1.5-2.0 
Mean 
>1.50 
Mean 
15-20% 
Mean 
1.5-2 
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Most of the ratios are in the range which is quite different from the ones traditionally 
considered as "ideal". The results are further analysed in the next chapter. Paired sample t-
test is used for testing the hypothesis. 
Table 6.27: Paired Sample T - Test (Funding Issues) 
Variable 
Road 
Power 
Difference 
of Mean 
Road 
Power 
-2.50 
A' 
70 
70 
Standard 
Deviation 
2.19 
Standard 
Error 
Mean 
0.26 
Standard Deviation 
1.65 
1.75 
Correlation 
0.162 
TTest 
-9.543 
Standard Error 
0.20 
0.21 
Degrees of 
Freedom 
69 
Significance 
(2-Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of road and power sectors is 
2.50 with a standard deviation of 2.19 and a standard error of 0.26. This results in a t-value of 
9.543 with 69 degrees of freedom and a probability of less than 0.05, which is the chosen 
level of significance. Therefore, bankers feel that funding issues have a greater say in 
appraisal of power sector compared to road project in general. The difference in attitude 
towards funding issues of road and power sectors is statistically significant. Case by case 
analysis is carried out through analysis of variances (Table 6.28). 
Table 6.28 : ANOVA Single Factor (Funding Issues) 
Funding Issues 
1. Equity Commitment 
and Strength of 
Sponsors 
2.Stability of Cash 
Flows 
3.Tenor of Loans 
4. Reasonableness of 
Capital Costs 
5. Viability and 
Bankability of 
Projects 
Mean Road 
(N=70) 
df=69 
3.63 
4.63 
2.83 
3.80 
4.24 
Mean 
Power 
(N=70) 
df=69 
4.39 
4.50 
4.43 
4.39 
3.93 
ANOVA 
Statistics 
DF=1 
MS=20.06 
DF=1 
MS=0.57 
DF=1 
MS=89.6 
DF=1 
MS=0.114 
DF=1 
MS=3.45 
F value 
35.08 
2.00 
196 
0.230 
6.86 
F critical 
3.909 
3.909 
3.909 
3.909 
3.909 
P value at 
0.05 level 
0.000 
0.159 
0.000 
0.631 
0.090 
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It is quite clear that except for equity commitment (road projects being small in nature, 
equity commitment issues are quite different from that of power) and tenor of loans (road 
tenors being fixed by concession agreement and power projects being fixed generally on 
long-term BOO basis) the differences in approach towards rest of the issues are not 
statistically significant. 
Section B 
Risk Measurement 
6.3. Testing of Hypothesis 1: Risk Measurement 
In the earlier section we have seen that there is a statistically significant difference in the 
attitude of appraising officers towards all elements of the project appraisal used for road and 
power sectors. The obvious question is : Does it also relate to significant differences in their 
attitude towards identifying risks in each sector based on each element of appraisal? 
Each element of appraisal described above gives rise to an element of risk. In order to 
consolidate the results, the data which was collected on nominal scale was analysed using an 
important non-parametric test called the Wilcoxin Matched Pairs Signed Ranks test. For this 
a significance level of 0.G5 was used. 
Table 6. 29 : Wilcoxin Matched Pairs test for risi< elements 
Z score 
2- tailed 
P 
Developm 
ent or bid 
risk 
-6.804 
0.000 
Equity 
partners 
related 
risk 
-7.184 
0.000 
Promoters 
'Risk 
-0.964 
0.090 
Financi 
ng/Fun 
ding 
Risk 
-7.143 
0.000 
Time 
overrun 
risk 
-7.208 
0.000 
Cost 
overru 
n risk 
-7.320 
0.000 
Price 
risk 
7.185 
0.000 
External 
Parties 
Risk 
-6.563 
0.000 
Input 
Related 
Risk 
-6.950 
0.000 
Table 6.30 : Wilcoxin Matched Pairs Test for Risk Elements {contd) 
Z score 
2 tailed p 
Offtake 
risk 
-7.185 
0.000 
Currency 
Risk 
-6.628 
0.000 
Force 
Majeure 
Risk 
-7.131 
0.000 
Legal 
Risk 
-7.143 
0.000 
O&M 
Risk 
-7.131 
0.000 
Regulat 
ory Risk 
-5.143 
0.000 
Environm 
ental Risk 
-4.321 
0.000 
Interest 
rate 
Risk 
-6.587 
0.000 
Refinance 
Risk 
-6.626 
0.000 
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The above results clearly show that there are statistically significant differences between 
attitudes of credit officers towards risk identification in different sectors. Since most of the 
power projects are bid on a single-point criterion of 'the lowest bid', the risk of bidding is 
definitely more in power than road. As power projects are bid on long-term power purchase 
agreements, disputes among the equity partners or one of the partners trying to sell their stake 
is a common risk. Financing pattern and key ratios used for appraisal are clearly different. In 
power sector there may be foreign equity that is brought in apart from large number of 
foreign lenders; hence so currency risk also exists. Construction as well as operational issues 
is quite different from sector to sector as already pointed out. Besides, regulatory and 
environment risk is also different as coal-fired thermal plants may need a flash-disposal 
system which may not be needed in roads. Banks do face refinance risk as asset liability 
mismatch is of great concern while lending to these sectors, particularly in the light of take-
out financing schemes not doing so well. However, the promoters risk is evident in both the 
sectors, and, the banker's attitude towards them is also not significantly different, meaning 
that promoter's strength is clearly important for the banker irrespective of the sector he is 
financing. 
6.3.1. Risk Analysis and Measurement: Based on literature, risk analysis and measurement 
techniques survey method was adopted by the researcher to study the various risk factors that 
Indian banks adopt while appraising proposals for project financing. Table 6.31 gives the 
summary responses of the survey analysis. 
Table 6.31 : Risk Analysis and Measurement Techniques (Summary of Responses) 
Percentage of Responses within each rank (N=70) 
Stipulating 
Benchmarks 
(%) 
Yes 
(Y) 
90 
No 
(N) 
10 
Sensitivity 
Analysis 
(%) 
Y 
91.4 
N 
8.6 
Exposure 
Limits 
(%) 
Y 
97.1 
N 
2.9 
Maturity 
Profile of 
Loan Book 
(%) 
Y 
91.4 
N 
8.6 
Risk Scoring 
(%) 
Y 
98.6 
N 
1.4 
Periodic 
Review 
(%) 
Y 
100 
N 
Credit Audit 
(%) 
Y 
94.3 
N 
5.7 
As indicated by the above table, most banks (90%) stipulate benchmarks for the elements 
of appraisal discussed in this chapter. These benchmarks often form the backdrop against 
which risk scoring, appraisal and thereafter pricing is decided. Static measures like sensitivity 
analysis (91.4%) are used. Based on research and prior experience, most of the banks (97.1%) 
210 
set exposure limits for each sector beyond which the lending to the particular sector cannot 
increase. Banks face asset liability mismatch, hence, maturity profile of loan book (91.4%) is 
important. Almost all banks (98.6%) use credit scoring. However, most of the formats do not 
change fi^om sector to sector. Periodic review is done by all banks (100%), though credit 
audit is used by only 95 per cent of the banks as a monitoring tool. Banks generally give a 
rating to the project based on credit scores which indicate the levels of risk. Pricing is 
therefore decided on the rated risk factors. 
Table 6.32: Techniques for Pricing Credit Risk : Summary of Responses 
Percentage of Responses within Each Rank (N=70) 
Portfolio 
Quality (%) 
Yes 
(Y) 
97.1 
No 
(N) 
2.9 
Value of 
Collateral (%) 
Y 
91.4 
N 
8.6 
Market Rates 
(%) 
Y 
58.6 
N 
41.4 
Perceived 
Value (%) 
Y 
57.1 
N 
42.9 
Strategic 
Reasons (%) 
Y 
37.1 
N 
62.9 
Portfolio 
Sector 
Exposure (%) 
Y 
87.1 
N 
12.9 
It is clear that for pricing 'portfolio of loans approach' is used by most of the banks 
depending on quality (97.1%) and sector exposure (87.1%). Value of collateral (91.4%) plays 
an important role in pricing and so does market rates and perceived values of assets. Banks 
also use standardized approach of Basel II for measuring capital requirements for credit risk 
in the infrastructure sector. 
Table 6.33 : Use of Credit Risk Model: Summary of Responses 
Altmans Z 
score 
34.3% 
Percentage of Responses within each rank (N=70) 
Mertons Model 
0% 
KMV credit 
monitor 
10% 
Credit Metric 
37.1% 
CRISIL RAM 
100% 
Credit 
Portfolio, 
Mckenzie 
0% 
Most of the banks use credit risk model for measuring risk out of which CRISIL RAM 
(100%) appears to be the most suited model. Finally, a paired sample t-test is done for all 
consolidated elements for both the power and road sectors. The results are summarized in 
Table 6.34. 
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Table 6.34 : Paired Sample T-Test (Total elements) 
Variable 
Road 
Power 
Difference 
of Mean 
Road-
power 
-32.58 
N 
70 
70 
Standard 
Deviation 
7.62 
Standard 
Error 
Mean 
0.91 
Standard Deviation 
2.75 
3.14 
Correlation 
0.479 
TTest 
-35.76 
Standard Error 
0.27 
0.22 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards appraisal of roads and power sectors 
is 32.58 with a standard deviation of 7,62 and a standard error of 0.91. This results in a t-
value of 35.76 with 69 degrees of freedom and a probability of less than 0.05, which is the 
chosen level of significance. The difference in attitude towards elements of appraisal of road 
and power sectors is statistically significant. However the results of ANOVA suggest that on 
factors related to the promoter, particularly his track record and financial prudence and the 
difference in attitude are not statistically significant. Further analysis of all risk elements 
using the non-parametric Wilcoxin Matched Pairs Test also suggests that attitude towards 
promoter's risk is not significant. 
Conclusion 
Thus, based on the above tests, 
• the null hypothesis : "HO = Attitude of credit officers towards relative 
importance of credit scoring sub-variables on the over-all credit score of each 
element of risk, as used in credit rating mechanism, is not different from sector 
to sector while appraising projects in the above chosen sectors" can be rejected. 
and 
• the alternate hypothesis : "HI = Attitude of credit officers towards relative 
importance of credit scoring variables on the over-all credit score of each 
element of risk, as used in credit rating mechanism depends on inherent risks 
unique to the sector and the status of a promoter" can be accepted. 
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Section C 
Structural Issues 
As discussed in the literature survey, infrastructure finance in India follows Project Finance 
structure which is quite different from traditional Corporate Finance, which is essentially a 
"recourse-based" lending, that means, a bank can have recourse to the balance sheet of the 
promoter in times of distress. Most of the infrastructure projects use a "non-recourse" or 
limited- recourse structure, meaning that either there is no recourse to the balance sheet of the 
promoter or recourse is limited under certain conditions. This leads to a strong impact on the 
way projects are appraised as the banks have to create a security structure which is mostly 
intangible. 
In this section the attitude of the appraising officers towards appreciation of these two 
structures is discussed. 
6.4. Testing of Hypothesis Two: Structural Issues 
For the structural differences between corporate and project finance, hypothesis testing is 
related to the differences between the mean of the two samples, that is credit officers who 
have appraised projects in infrastructure sector and traditional projects started by corporate 
sponsor. 
• HO = Banks are using 'with recourse' structure to fund infrastructure projects, 
which is not different from Financing corporate projects. 
• HI = Banks are using project finance structure to fund infrastructure projects 
with 'no or limited recourse' which is different from financing corporate 
projects. 
6.4.1 Hypothesis Testing : Structural Issues: 
• Both parametric and non parametric tests are used for hypothesis testing : 
Because of an apparent difficulty in the ability to obtain a clear security structure, this 
section looks into the resultant impact on appraisal and financing issues across 
corporate and infrastructure projects. Parametric t-test is used for testing hypothesis 
for paired data on corporate and infrastructure projects. 
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6.4.1.1 Sponsor's Track Record/ Support to Capital Cost: Sponsor's track record and 
support to the project is critical, be it infrastructure or corporate project. Manager's attitude 
towards the appraisal for both kinds of projects is discussed below. 
Table 6.35 : Paired Sample t -Test (Sponsor's Track Record/ Support to Capital Cost) 
Variable 
Corporate Projects 
Infrastnicture Projects 
Difference of 
Mean 
Corporate-
Infrastructure 
-0.02 
A^  
70 
70 
Standard 
Deviation 
0.50 
Standard 
Error 
Mean 
5.93E-02 
Standard Deviation 
0.37 
0.35 
Correlation 
0.048 
TTest 
-0.241 
Mean 
4.84 
4.86 
Degrees of 
Freedom 
69 
Significance 
(2-Tailed) at 
0.05 level 
0.810 
The mean difference between the attitudes towards appraisal of sponsors in corporate and 
infrastructure project is 0.02 with a standard deviation of 0.50 and a standard error of 5.93E -
02. This results in a t-value of 0.241 with 69 degrees of freedom and a probability of 0.810 
which is greater than 0.05, which is the chosen level of significance. Therefore, bankers feel 
that sponsor's track record and support has a greater say in appraisal of infrastructure 
compared to corporate projects in general. The difference in attitude towards sponsor's track 
record and support for corporate and infrastructure projects is not statistically significant. 
That means, banker's attitude towards sponsor's appraisal does not change from corporate to 
infrastructure projects. 
6.4.1.2 Importance of Project Cash Flows for Repayment: The success of a project would 
depend on the cash flows generated by it. While, in corporate projects these cash flows 
accrue to the sponsor, in infrastructure projects, because of special purpose vehicle being 
created, the banker tries to capture the cash flows both for repayment and monitoring. 
Table 6.36 : Paired Sample t -Test (Dependence on Project Cash Flows for Repayment) 
Variable 
Corporate Projects 
Infrastructure Projects 
Difference of 
Mean 
Corporate -
Infrastnicture 
-1.00 
N 
70 
70 
Standard 
Deviation 
0.98 
Standard 
Error 
Mean 
0.12 
Standard Deviation 
0.79 
0.43 
Correlation 
0.234 
T-Test 
-8.555 
Mean 
3.81 
4.81 
Degrees of 
Freedom 
69 
Significance 
(2-Tailed) at 
0.05 level 
0.000 
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The mean difference between the attitudes towards appraisal of cash flows in corporate 
and infrastructure projects is 1.00 with a standard deviation of 0.98 and a standard error of 
0.12. This results in a t-value of 8.555 with 69 degrees of freedom and a probability of less 
than 0.05, which is the chosen level of significance. Therefore, bankers feel that the 
assessment of cash flows is more critical in infrastructure projects compared to corporate 
projects in general. The difference in attitude towards the importance of assessment of cash 
flows in infi-astructure and corporate projects is statistically significant. 
6.4.1.3 Recourse to Balance Sheet: As a measure of comfort, the banker seeks recourse to 
the balance sheet of the sponsor. 
Table 6.37: Paired Sample T-Test 
(Recourse to Sponsor's Balance Sheet for Collateral /Security) 
Variable 
Corporate Projects 
Infrastructure Projects 
Difference of 
Mean 
Corporate 
Infrastructure 
1.64 
A' 
70 
70 
Standard 
Deviation 
0.72 
Standard 
Error 
Mean 
8.64 E-02 
Standard Deviation 
0.50 
0.54 
Correlation 
0.023 
TTest 
19.010 
Mean 
4.43 
2.79 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards establishing recourse on the sponsor's 
balance sheet in corporate and infrastructure projects is 1.64 with a standard deviation of 0.72 
and a standard error of 8.64 E-02. This results in a t-value of 19.010 with 69 degrees of 
freedom and a probability of less than 0.05, which is the chosen level of significance. 
Therefore, bankers generally feel that establishing recourse is possible more in corporate 
projects compared to infrastructure projects. The difference in attitude towards establishing 
recourse in infi-astructure and corporate projects is statistically significant. 
6.4.1.4 Legal and Structural Dependence: The external parties involved in infrastructure 
projects are many compared to corporate projects. This leads to voluminous legal and 
documentary issues. The strength of an appraisal often lies on how well these issues are tied 
up. 
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Table 6.38 : Paired Sample T-Test (Legal and Structural Dependence) 
Variable 
Corporate Project 
Infrastructure Projects 
Difference of 
Mean 
Corporate 
Infrastructure 
-1.90 
A' 
70 
70 
Standard 
Deviation 
0.80 
Standard 
Error Mean 
9.58 E-02 
Standard Deviation 
0.58 
0.51 
Correlation 
0.070 
TTest 
-19.839 
Mean 
2.74 
4.64 
Degrees of 
Freedom 
69 
Significance ( 
2 Tailed) at 
0.05 level 
0.000 
The mean difference between the attitudes towards a strong legal and documentary 
structure in corporate and infrastructure projects is 1.90 with a standard deviation of 0.80 and 
a standard error of 9.58 E-02. This results in a t -value of 19.839 with 69 degrees of freedom 
and a probability of less than 0.05, which is the chosen level of significance. Therefore, 
bankers feel that legal and structural issues are more critical in infrastructure projects 
compared to corporate projects in general. The difference in attitude towards the importance 
of legal and structural issues in infrastructure and corporate projects is statistically 
significant. 
6.4.1.5 Acceptable Range of Ratios: Normally each bank has an acceptable set of financial 
ratios to judge the viability of projects 
Table 6.39: Paired Sample T-Test 
(Ideal/Acceptable Range for Ratios like Debt Equity, DSCR) 
Variable 
Corporate Projects 
Infrastructure Projects 
Difference of 
Mean 
Corporate 
Infrastructure 
1.71 
A' 
70 
70 
Standard 
Deviation 
0.70 
Standard 
Error 
Mean 
8.43 E-02 
Standard Deviation 
0.41 
0.60 
Correlation 
0.063 
TTest 
20.35 
Mean 
4.79 
3.07 
Degrees of 
Freedom 
69 
Significance 
(2 Tailed) at 
0.05 level 
0.000 
6.4.1.6. Conclusion: It is quite clear that there is a statistically significant difference between 
security issues and financing issues between corporate and infrastructure projects. Credit 
officers had significant differences in their ability to create a security structure across these 
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projects in the corporate and infrastructure sectors. Though on factors such as identification 
of cash flows, recourse to balance sheet, legal and documentary issues and key ratios, credit 
officers showed marked differences, on sponsor's track record, the difference was not 
statistically significant. This means that sponsor's appraisal is critical, be it a corporate or an 
infrastructure project. In the light of the above analysis and results of tests, the null 
hypothesis : 
• "HO = Banks are using 'vdth recourse' structure to fund infrastructure projects 
whicli is not different from flnancing corporate projects", can be rejected, 
because the difference in the mean between two samples is statistically 
signiflcant, 
while the alternate hypothesis; 
• "HI = Banks are using project flnance structure to fund infrastructure projects 
with 'no or limited recourse' which is different from financing corporate 
projects", can be accepted. 
6.5. Summary and Interpretation of Results: Project Structure 
Statistics for the survey conducted on credit officers' attitude on structure of infrastructure 
projects to corporate projects are summarized in Table 6.40. 
Table 6.40: Summary of Statistics: Project Structure (Paired Sample t-Test) 
Serial 
No. 
1. 
2. 
3. 
4. 
5. 
Parameter 
Sponsor's track 
record/ financial 
support to project 
Repayment 
dependence only 
on project cash 
flows 
Recourse to 
balance sheet of 
sponsor 
Legal/Contractua 
1 dependence 
Ideal/Acceptable 
financial ratios 
Comparative statistics 
Mean 
(Corp. 
Projects) 
4.84 
3.81 
4.43 
2.74 
4.79 
Mean 
(Infra 
Projects) 
4.86 
4.81 
2.79 
4.64 
3.07 
Std 
Devn. 
0.50 
0.98 
0.72 
0.80 
0.70 
Corr. 
0.048 
0.234 
0.023 
0.070 
0.063 
df 
69 
69 
69 
69 
69 
Paired 
t-test 
-0.241 
-8.555 
19.01 
-19.83 
20.35 
Sign 
(2 tailed) 
at 0.05 
0.810 
0.000 
0.000 
0.000 
0.000 
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There is no statistical difference in the credit officers' view of appraising the track record 
and financial strength of sponsors in infrastructure or corporate project. However, the 
elements that differentiate corporate finance from project finance are: Recourse to balance 
sheet; Absolute dependence on the project cash flows rather than sponsor's cash flows; 
Dependence on legal and contractual structures; and the Preset range of appraising ratios that 
will work across the sectors. Thus, there are significant statistical differences in the attitudes 
of appraising officers between corporate and infrastructure projects. This is further 
substantiated by data which was collected on nominal scale and verified by Wilcoxin 
Matched Pairs Signed Ranks Test. For each element that defines the security structure, non-
parametric test was used for paired data that was collected for corporate and infrastructure 
projects. 
Table 6.41: Wilcoxin Matched Pairs Signed Rank Test 
(Security structure of Financing Corporate Projects and Infrastructure Project) 
Z score 
2-tailed p 
Fixed 
Assets 
on 
Balance 
Sheet of 
sponsor 
-7.416 
0.000 
Limited 
to 
Project 
Fixed 
Assets 
-7.550 
0.000 
Movable 
Assets 
on 
Balance 
sheet of 
sponsor 
-7.141 
0.000 
Limited 
to 
Project 
Movable 
Assets 
-8.246 
0.000 
Pledging 
of Equity 
Project -
Corporate 
-7.348 
0.000 
Escrow/ 
TRA 
Account 
Project-
Corporate 
-7.216 
0.000 
Full 
Recourse 
toB/S 
-6.379 
0.000 
No 
Recourse 
toB/S 
-6.172 
0.000 
Partial 
Recourse 
to 
Balance 
Sheet 
-5.960 
0.000 
The table above shows that there are statistically significant differences in the attitude of 
credit officers towards creating a security structure ih corporate and infrastructure projects. It 
is quite clear that, though in corporate projects fixed assets of the sponsor can also be 
mortgaged as collateral security, in infrastructure projects only project assets can be 
mortgaged. Similarly, in corporate projects, though movable assets of corporate sponsors can 
be hypothecated, it is not possible in infrastructure projects. Bankers are able to get an equity 
pledge from sponsors in corporate projects which are quite unlikely in infrastructure projects. 
Escrow or TRA account is quite common to capture end-use of ftinds or for monitoring 
infrastructure projects, it is unlikely in corporate projects. Most of the infrastructure projects 
are financed by "non-recourse" or "limited-recourse" structure, whereas corporate projects 
are financed by recourse structures. 
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Therefore, the null hypothesis: 
• "Banks are using 'with recourse' structure to fund infrastructure projects which is not 
different from financing corporate projects" is rejected, 
and the alternate hypothesis : 
• "Banks are using Project Finance structure to fund infrastructure projects with 
'no or limited recourse' which is different from financing corporate projects" is 
accepted. 
Infrastructure projects are executed by the sponsors forming a Special Purpose Vehicle. 
This is an independent company under the Companies Act, 1956. Statistically speaking, the 
difference in credit officers' approach towards creating security structure for infrastructure 
projects was significantly different from the traditional practice that has been in use for 
corporate project financing. It is quite clear that, though in corporate projects fixed assets of 
the sponsor can also be mortgaged as collateral security, in infrastructure projects only 
project assets can be mortgaged. Similarly, in corporate projects, though movable assets of 
corporate sponsors can be hypothecated, it is not possible in infrastructure projects. Bankers 
are able to get an equity pledge from sponsors in corporate projects which are quite unlikely 
in infrastructure projects. Escrow account or TRA account is quite common to capture end-
use of funds or for monitoring in infrastructure projects, it is unlikely in corporate projects. 
Also corporate and personal guarantees from the sponsors are difficult to obtain in the 
case of infrastructure projects. As the structure is essentially "no recourse or partial 
recourse" basis, the cash flows from the project itself become important. The success or 
failure of the appraisal would depend largely on whether the project itself will be able to 
generate sufficient cash flows to sustain itself and service the debt, as the support from 
sponsors is limited. Therefore, the bankers create a large structure around the special purpose 
vehicle of various project parties, described in the earlier chapters, bound tightly by contracts 
and agreements. This is done for the purpose of risk sharing and also for risk mitigation in the 
light of security structure which is essentially intangible. Though the credit officers follow a 
certain range of financial ratios that are acceptable, in the case of infrastructure projects, this 
seems unlikely. This difference in structure in corporate and infrastructure projects also 
necessitates that the bankers differ in their approach while appraising these projects. 
Appraisal of infrastructure projects is generally more detailed and exhaustive than corporate 
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projects particularly in the light of intangible security structure and involvement of various 
parties and contracts. 
6.6. Summary and Interpretation of Results: Project Appraisal and Risk Identiflcation 
Project appraisal involves risk identification, mitigation and measurement which are done 
simultaneously with the appraisal process. Project appraisal generally involves economic and 
industry analysis before coming down to the specific company concerned. These economic 
and industry drivers are generally used for financial projections by the borrower. In the 
descriptive research described and case studies, a clear process is defined for infrastructure 
sector in general and road and power sectors in particular. The credit officer then further 
appraises a particular project based on factors intrinsic to the project as well as external 
factors. The credit officer uses a credit-rating mechanism for measuring risk and as a pointer 
towards probability of default. The credit rating mechanism has both qualitative as well as 
quantitative factors. Scores are assigned to each of the sub-variables under each factor which 
are then added up to obtain the consolidated score of the factors and then the project as a 
whole. This score corresponds to a particular rating class which is pre-decided, based on its 
predictive power of probability of default, as explained in the literature survey, and, based on 
the rating that the project gets, the pricing is decided. This research has focused on the 
credit-rating mechanism. A summary of results of the survey conducted on rating parameters 
for road and power sectors is shown below: 
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Table 6.42 : Summary of Statistics : 
Project Appraisal and Risk Measurement (Paired Sample t-test) 
Serial 
No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
Parameter 
Management 
Quality 
Market Potential -
Demand Issues 
Market Potential -
Price Issues 
Technological 
Issues 
Construction 
Issues 
Operational Issues 
Legal Issues 
Force Majeure 
Issues 
Funding Issues 
Comparative statistics 
Difference of 
mean 
Road - Power 
-1.77 
-2.84 
-5.64 
-5.51 
-3.86 
-2.62 
-3.10 
-4.70 
-2.50 
Sid. 
Devn. 
2.04 
2.3445 
2.7454 
2.43 
2.41 
2.03 
2.23 
2.10 
2.19 
Corr. 
0.220 
0.113 
-0.01 
0.161 
0.138 
0.055 
0.270 
0.319 
0.162 
df 
69 
69 
69 
69 
69 
69 
69 
69 
69 
Paired - test 
-7.275 
-10.145 
-17.19 
-18.985 
-13.39 
-10.79 
-11.64 
-18.71 
-9.543 
Sign. 
(2 tailed) 
at 0.05 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
Analysis of variance was conducted for each of the sub-variables under the above parameters. 
The results are summarized in Table 6.43. 
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Table 6.43 : Summary of Statistics: Project Appraisal & Risk Measurement (ANOVA: Single Factor) 
Mean Road 
(N'70) 
dfr69 
Mean 
Power 
(N'=70) 
dfr69 
Anova 
Statistics 
F value F critical P value at 
0.05 
signijicanc 
e level 
Management Quality 
1. Transparent Shareholders 
Agreement 
2. Sponsors Track Record 
3. Sponsors Financial 
Prudence 
4. Infusion of Capital 
5. Government Grant / 
Viability Gap Funding 
4.21 
4.27 
4.63 
2.81 
2.71 
4.64 
4.28 
4.65 
3.76 
3.11 
DF=1 
MS=6.42 
DF=1 
MS-0.007 
DF=1 
MS=0.028 
DF=1 
MS=3i.ll 
DF=1 
MS-5.6 
10.83 
0.010 
0.070 
31.23 
9.05 
3.909 
3.909 
3.909 
3.909 
3.909 
0.001 
0.918 
0.791 
0.000 
0.003 
Market Potential • Demand Issues 
1. Single or Multiple Buyer 
2. Contractual Agreement 
with the Buyer 
3. Long term Demand Supply 
Gap 
4. Competition from New 
Entrants/ Alternate 
Facilities 
5. Cyclicality/ Recession in 
General Economy 
3.41 
2.80 
3.11 
3.19 
2.93 
3.67 
4.21 
3.63 
3.10 
3.66 
DF=1 
MS=2.314 
DF=1 
MS=70.00 
DF=I 
MS=9.25 
DF=1 
MS=0.25 
DF=1 
MS=18.57 
6.59 
175.66 
36.05 
0.58 
74.49 
3.909 
3.909 
3.909 
3.909 
3.909 
0.011 
0.000 
0.000 
0.446 
0.000 
Market Potential - Price Issues 
1. Charges Predefined by 
Government/ Bidder 
2. Bids Servicing Costs 
3. Off-take, Demand Driven, 
Take or Pay 
4. Charges Economical for 
the Off-taker 
5. Level of Competition 
2.77 
2.83 
3.03 
3.06 
3.89 
4.53 
4.71 
4.63 
4.57 
2.77 
DF=1 
MS=108.06 
DF=1 
MS=124.45 
DF=1 
MS=89.60 
DF=1 
MS=80.25 
DF=I 
MS=4145 
196.77 
356.11 
166.44 
151.89 
50.21 
3.909 
3.909 
3.909 
3.909 
3.909 
0.000 
0.000 
0.000 
0.000 
0.000 
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Table 6.43 fcontinuedj 
Technical Issues 
1. Land Acquisition /R & R 
2. Clearance from 
MoEF/PCB/ Others 
3. LIE Opinion on 
Aggressiveness 
4. Technology and 
Operational Risk Issues 
5. Testing and 
Commissioning Risks 
2.41 
3.29 
3.66 
3.61 
2.51 
3.66 
4.59 
3.83 
4.53 
4.40 
DF=1 
MS=54.06 
DF=1 
MS=59.15 
DF=I 
MS=1.02 
DF=1 
MS=29.25 
DF=1 
MS=124.45 
74.04 
121.33 
1.82 
48.04 
122.42 
3.909 
3.909 
3.909 
3.909 
3.909 
0.000 
0.000 
0.178 
0.000 
0.000 
Construction Issues 
1. Fixed Time Fixed Price All 
Inclusive EFC Contract 
2. Liquidated Damages/ 
Defects Liability 
3. Parent Company 
Guarantees 
4. Reasonability of EPC 
Contract Price 
5. Benchmarking under 
Similar Contracts 
3.60 
3.86 
2.36 
3.71 
3.73 
4.24 
3.81 
4.09 
4.59 
4.39 
DF=1 
MS=14.46 
DF=1 
MS=0.064 
DF=1 
MS=!04.57 
DF=1 
MS=26.57 
Z)F=/ 
A/5=/5.// 
22.25 
0.11 
111.39 
59.86 
23.58 
3.909 
3.909 
3.909 
3.909 
3.909 
0.000 
0.735 
0.000 
0.000 
0.000 
Operational Issues 
1. Pricing of Operations and 
Management Contract 
2. TrackRecordofO&M 
Contractor 
3. Defining events of default 
4, Input Linkages 
5. Termination/Quick 
Replacement in Case of 
Suboplimal Performance 
3.99 
3.77 
4.59 
2.94 
3.14 
4.34 
3.87 
4.46 
4.77 
3.61 
DF=1 
MS=4.46 
DF=1 
MS=0.35 
DF=1 
MS=0.573 
DF=1 
MS=117.02 
Df=/ 
A/S=7.77 
7.62 
0.96 
0.903 
502.88 
n.55 
3.909 
3.909 
3.909 
3.909 
3.909 
0.006 
0.328 
0.343 
0.000 
0.000 
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Mean Road 
(N=70) 
df=69 
Mean 
Power 
(N=70) 
dJH9 
Anova 
Statistics 
F value F critical P value at 
0.05 
significanc 
e level 
Legal Issues 
1. Charter of SPE 
2. Trustee and Intercreditor 
Arrangements 
3. Enforceability of Rights 
and Remedies 
4. Legal opinion of 
Documentation and 
Taxation 
5. Dispute Redressal 
3.16 
2.99 
4.53 
3.23 
3.09 
3.74 
4.06 
4.59 
3.87 
3.83 
DF=1 
MS=12.00 
DF=1 
MS=40.17 
DF=1 
MS=0.114 
DF=1 
MS=i4.46 
DF=1 
MS= 19.31 
40.7 
63.90 
0.230 
25.52 
51.82 
3.909 
3.909 
3.909 
3.909 
3.909 
0.000 
0.000 
0.631 
0.000 
0.000 
Force Majeure Issues 
1. Identification of Force 
Majeure Issues 
2. Sufficient Insurance 
Coverage to prevent def-ult 
3. Enforceability of contract 
Tenmination 
4. Coverage of Supply 
Default 
5. Termination Benefits 
4.49 
2.77 
2.34 
3.21 
2.56 
3.79 
4.59 
2.86 
4.47 
4.37 
DF=1 
MS=17.15 
DF=1 
MS=n5.20 
DF=1 
MS=9.25 
DF=1 
MS=55.31 
DF=1 
MS= 115.20 
29.12 
267.97 
21.17 
80.15 
156.46 
3.909 
3.909 
3.909 
3.909 
3.909 
0.000 
0.000 
0.000 
0.000 
0.000 
Funding Issues 
1. Equity Commitment and 
Strength of Sponsors 
2. Stability of Cash Flows 
3. Tenor of Loans 
4. Reasonableness of Capital 
costs 
5. Viability and Bankabiiity 
of Projects 
3.63 
4.63 
2.83 
3.80 
4.24 
4.39 
4.50 
4.43 
4.39 
3.93 
DF=1 
MS=20.06 
DF=1 
MS=0.57 
DF=1 
MS=89.6 
DF=1 
MS=0.114 
DF=1 
MS=3.45 
35.08 
2.00 
196 
0.230 
6.86 
3.909 
3.909 
3.909 
3.909 
3.90S 
0.000 
0.159 
0.000 
0.631 
0.090 
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6.6.1 Management Quality/Risk: Much importance is given to the transparent shareholders' 
agreement, sponsor's track record and financial prudence exercised by the appraising 
officers. Though the t-test (p value = 0.000 at 0.05 significance) shows that there is 
significant difference in attitude of credit officers on relative importance of all factors 
contributing to management appraisal in road and power sectors, the analysis of variance 
result shows that the difference is not significant in factors like sponsor's track record (p 
value =0.918 at significance level of 0.05) and financial prudence (p value of 0.791 at 
significance level of 0.05). Further, Wilcoxin matched pairs test (p value =0.090 at a 
significance level of 0.05) also shows that the difference is not significant in how the credit 
officers view promoter's risk across sectors. This clearly shows that bankers appraise 
promoters on similar parameters and across sectors. In the case of infrastructure sector, the 
project team that the promoter assembles is of critical importance as its members are the ones 
who will have to take the project forward, ensure its speedy execution and happy conclusion. 
6.6.2 Market Potential/Risk: Demand and Price Risk: In demand issues high importance 
is given by appraising officers to the long-term demand gap (often indicated by the 
'willingness to pay survey', origin-destination surveys conducted by lenders' independent 
engineers) and the alternate routes in the road sector. "No alternative route clause" at least for 
some years is often sought by appraising officers in road projects. In pricing issues regarding 
road-toll rates and escalation clauses with reference to toll rates, appraising officers give high 
importance. In power sector, contractual agreement with the buyer (power purchase 
agreement and its terms and conditions) is given the highest importance by appraising 
officers. High importance is also given to factors like long-terra demand-supply gap or 
presence of contingent buyer. In pricing issues a very high importance is given by appraising 
officers on the bid amount given by the borrower in order to ensure that the same will be able 
to service the costs. Also the highest importance is given to factors like off-taker's (State 
Electricity Board's) ability to service payments, contractual agreements like "Take or Pay" to 
make sure that they are signed. However, the t-test results show (p value =0.000 at a 
significance level of 0.05) that there is a significant difference in attitude towards both 
demand and pricing issues across sectors. The analysis of variance results also show a 
significant difference across all factors in demand and pricing issues except for competition 
from new entrants (p value 0.446 at significance level of 0.05) in case of demand issues. And 
Wilcoxin matched pairs test shows that the difference is significant in the case of price risk, 
bid risk, off-take risk, interest rate risk and currency risk across sectors. This is on account of 
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the different terms of the loan and also the fact that only power sector projects attract foreign 
investors and loans. 
6.6.3 Technological Issues/Risks; In technological issues, high importance is given by the 
lenders to the report submitted by their engineers on the road sector, as also the design and 
land acquisition issues (right of way). In power sector, the highest importance is given to 
technological and operational risks involved as plant-load factors depend on technologies and 
many a time bids are dependant on efficiencies of super-critical technologies. Also testing 
and commissioning is given very high importance in power since power purchase agreement 
is often linked to it. Clearance from the government agencies like Pollution Control Board 
and Ministry of Environment and Finance is also given high importance as many power 
projects depend on satisfactory resolution of these issues. However, the t-test results (p value 
= 0.000 at a significance level of 0.05) show that there is a significant difference in attitude 
towards technological issues across sectors. The analysis of variance results also show a 
significant difference across all factors in technological issues except lenders' independent 
engineer's report (p value 0.178 at significance level of 0.05). Also Wilcoxin matched pairs 
test shows that the difference is significant in case of technology and environmental risk 
across sectors. 
6.6.4 Construction Issues / Risk: In the road sector, high importance is given to the Fixed-
time Fixed-price EPC contract and whether it is benchmarked against similar contracts with 
adequate liquidated damages. Appraising officers need to be careful of the risk of over 
padding, if it is sub-contracted by the SPV handling the project to one of the sponsors itself, 
as it leads to corporate governance issues. In the case of power sector, the highest importance 
is given to all the issues discussed so far and also to the comments of the engineers of the 
lender once the aggressiveness of EPC contract is taken note of The parent company 
guarantees are also sought particularly against cost overrun. Regarding time overruns, it is 
often sought to be protected by liquidated damages, though it is capped at 20 per cent. 
However, the t-test results (p value = 0.000 at a significance level of 0.05) show that there is 
a significant difference in the attitude towards both construction issues across sectors. The 
analysis of variance results also shows a significant difference across all factors in 
construction issues except for liquidated damages ( p value 0.735 at significance level of 
0.05), which is a part of all EPC contracts and independent of sectors. Also Wilcoxin 
matched pairs test shows that the difference is significant in case of time and cost overrun 
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risks across sectors. This is on account of the different tenure of projects and technological 
sophistication of EPC contractors. 
6.6.5 Operational Issues/Risk: In the road construction, the track record and pricing of 
O&M contract is given the maximum importance. If the O&M contractor is good, the banker 
is assured of adequate flow into the TRA account; surveillance and monitoring also become 
easier. Bonus and penalties also need to be adequately defined. As far as power sector is 
concerned, the highest importance is given to supply/input linkages since many a power 
projects fail if these are not lined up systematically. Contracts like fuel supply and transport 
agreements are used. In the case of road, the rest of the factors described above are also given 
adequate importance. If sub-optimal performance is observed in the case of power, quick 
replacement clause is included. However, the t-test results (p value =0.000 at a significance 
level of 0.05) show that there is a significant difference in attitude towards operational issues 
across sectors. The analysis of variance results also shows a significant difference across all 
factors in operational issues except for track record of O&M contractor (p value 0.328 at 
significance level of 0.05) and defining events of default and bonuses (p value 0.343 at a 
significance level of 0.05), which are independent of the sector and part of normal due 
diligence. Also Wilcoxin matched pairs test shows that the difference is significant in the 
case of O&M risk across sectors. 
6.6.6 Legal Issues: In the case of roads, the appraising officers give the highest importance to 
enforceability of rights and remedies as well as legal opinion on documentation and dispute 
redressal mechanism. In the case of power, apart from these factors, trustee and inter-creditor 
issues are also given sufficiently high importance. Many a time, because of complex legal 
and documentary issues, projects take a lot of time to achieve the financial closure. The 
tighter the contracts are bound the better the appraisal is because tangible security is really 
notional, and, intangible security is often already assigned to various projects, contracts and 
agreements on hand. So, the legal appraisal becomes extremely important for all sectors 
especially power as the off-taker (SEB) is also often tied with a legal agreement (PPA). 
However, the t-test results (p value =0.000 at a significance level of 0.05) show that there is a 
significant difference in attitude towards legal issues across sectors. The analysis of variance 
results also show a significant difference across all factors in legal issues except for 
enforceability of contracts (p value 0.631 at significance level of 0.05). This is obvious as 
enforceability of contracts provides protection to lenders across sectors. Also Wilcoxin 
matched pairs test shows that the difference is significant in the case of legal risk across 
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sectors. This is on account of the different types of regulations and the nature of agreements 
signed which differ from sector to sector. 
6.6.7 Force Majeure Issues: Force majeure issues are of two kinds, poHtical and non-
political. In both the sectors high priority is given to identification of issues and termination 
benefits which may protect the banker in times of crisis. Insurance and coverage of supply 
default is given high importance in the case of power sector. However, the t-test results (p 
value =0.000 at a significance level of 0.05) show that there is a significant difference in 
attitude towards force majeure issues across sectors. The analysis of variance results also 
show a significant difference across all factors in force majeure issues. Also, Wilcoxin matched 
pairs test shows that the difference is significant in the case oiforce majeure and regulatory risk. This 
is on account of the different regulations that govern both the sectors. 
6.6.8 Funding Issues: Stability of cash flows and viability and bankability of projects have 
been considered as the most important factors by bankers for the road sector, whereas for 
power, in addition to these factors, equity commitment from sponsors and reasonableness of 
capital costs are also given the maximum priority. As the projects are financed on non-
recourse basis, stability of cash flows is important for both the sectors. Bankers generally 
give due diligence to project costs, means of finance, and, projected cash flows given by the 
borrower since they are applicable to both the sectors. Building a reasonable cushion between 
the tenor of loans and tenor of concession agreement is also crucial. However, some critical 
ratios, which are part of the appraisal, also differ from sector to sector and can be summarized 
as given in Table 6.44. 
Table 6.44 : Critical Ratios for Appraisal 
Name of the ratio 
Debt Equity Ratios 
Debt Service Coverage 
Ratio 
Fixed Asset Coverage 
Ratio 
Minimum Promoters 
Contribution 
Tenor 
Traditional Corporate 
projects 
<or=1.5 
2.0 or higher 
Minimum 1.33 
Minimum 25% 
8-10 years 
Infrastructure Projects 
Roads 
>2.5 
1.5-2.0 
1-1.25 
15-20% 
>10 years 
Infrastructure Projects 
Power 
2 -2.50 
1.5-2.0 
>1.50 
15-20% 
> 10 years 
However the t-test results (p value = 0.000 at a significance level of 0.05) show that there 
is a significant difference in attitude towards funding issues across sectors. The analysis of 
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variance results show that there is no significant difference in the stability of cash flows (p 
value = 0.159 at a significance level of 0.05), estimating reasonableness of capital costs (p 
value = 0.631 at a significance level of 0.05) and viability and bankability of projects (p value 
= 0.090 at a significance level of 0.05) across all factors in funding issues. This also shows 
that financial appraisal more or less does not change from sector to sector. Also Wilcoxin 
matched pairs test shows that the difference is significant in the case of funding and refinance 
risks. This is on account of the problem of asset liability mismatch and lack of adequate take-
out facilities for refinancing. 
6.6.9 Identification of Risks: The risks, which can have an impact on the credit quality of 
the project, are termed as "risk drivers". Through descriptive research and survey method, 
risks are identified. It can be said that the 'Sources of Risk' give birth to the 'Risk Drivers' 
which disrupt the cash flow of the project. Risk drivers can lead to default which can be 
classified into four distinct areas as follows: 
Table 6.45: 4 Levels of Risk Drivers 
Sr.No. 
1 
2 
3 
4 
Risk Driver 
Project Level Risks 
(a) Contractual and Management 
Foundation 
(b) Technology, Construction and 
Operations 
(c) Competitive Market Exposure 
(d) Legal Structure 
(e) Financial Strength 
Force Majeure - Political risk 
Force Majeure - Non-Political Risk 
Regulatory Risk 
Description 
Project level risks are the risks intrinsic to the project's 
business and the industry in which it operates 
Political risk arises out of government's intervention in 
the project operations like expropriation, regulatory 
controls, etc. 
Floods and earthquakes, civil disturbances, strikes, 
catastrophic mechanical failures etc. which can disrupt 
a project's cash flow 
Regulatory risk arises due to legal systems, lack of 
corporate governance, etc. 
6.6.10. Risk Mitigation: After the identification of the risks, default risk has to be reduced 
by credit enhancements like guarantees, insurance, etc., so that the project's credit risk gets 
reduced. Various agreements like those of financing, construction, sales or off-take, suppliers 
and insurance, have been discussed in detail in Chapters 5 and 6. 
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6.7. Survey of Measurement of Risk Practices: 
Credit Rating Mechanism, CRISIL Risk Assessment Model 
It is quite clear from the above discussions that projects in infrastructure sector are different 
in structure from corporate projects, and, therefore, the risks are also unique from sector to 
sector. Apart from stand-alone practices of measuring project risks like sensitivity and 
scenario analysis, bankers use a credit rating mechanism based on credit scoring to assess 
project risk. The outcome of credit rating indicates the degree of reliability and risk. Basel II 
has defined credit rating as a summary indicator of the risk inherent in individual credit, 
embodying an assessment of the risk of loss due to the default of the counter party by 
considering quantitative and qualitative factors. Thus, credit rating is a tool for the 
measurement or quantification of credit risk. 
The survey results show that most banks (90%) stipulate benchmarks for the elements of 
appraisal discussed in this chapter. These benchmarks often form the backdrop against which 
risk scoring, appraisal and thereafter pricing is done. Static measures like sensitivity analysis 
(91.4%) are used. Based on research and prior experience, most of the banks (97.1%) set 
exposure limits for each sector beyond which the lending to the particular sector cannot 
increase. Banks face an asset liability mismatch so maturity profile of loan book (91.4%) is 
important. Almost all banks (98.6%) use credit scoring. However, most of the formats do not 
change from sector to sector. Periodic review is done by all banks (100%), though credit 
audit is used by only 95 per cent of the banks as a monitoring tool. Banks generally give a 
rating to project based on credit scores which indicates the level of risk and the same is used 
for pricing. For the purpose of pricing, the aggregate sector risk is viewed as a portfolio 
(97.1%) and the rating class corresponds to a given level of probability of default. All the 
banks (100%)) use CRISIL risk assessment model for measuring credit risk. 
Likewise almost all the banks use the CRISIL risk assessment model for assessing risk in 
infrastructure sector. The researcher collected the borrower rating done by banks using 
CRISIL Risk Assessment Model for a period of five years. These borrower ratings 
correspond to a given level of probability of default. The borrowers were typically special 
purpose vehicles formed by sponsors and were rated by the bank on parameters similar to 
those described in the credit rating formats discussed in previous chapters. The data was 
collected for all ratings done using CRISIL model for the period 2004-08. A summary of 
projects under different rating grades is given in Table 6.46. 
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Table 6.46: Summary of Borrower Ratings by CRISIL (Infrastructure Loans) 
Borrower Rating 
AAA 
AA 
A+ 
BBB 
BB 
B 
CCC 
D 
Total 
2007-08 
21 
22 
62 
121 
93 
41 
11 
1 
381 
2006-07 
21 
13 
53 
102 
93 
45 
10 
2 
340 
2005-06 
22 
10 
41 
77 
88 
48 
10 
3 
299 
2004-05 
19 
9 
36 
51 
16 
46 
8 
4 
269 
Source: Standard and Poor's CRISIL. 
The rating distributions by category are graphically represented in the following figure. 
R a t i n g D i s t r i b u t i o n s by C a t e g o r y 
Year w Is e data 
AAA O A A n\k+ B B B B H B B H B 0 0 0 0 
It is quite apparent that the maximum number of projects is rated BBB and BB rather than 
AAA or AA. Only projects backed by monoline insurers were rated AAA. This naturally 
means that banks charged a higher risk premium from the borrowers and pricing was Prime 
Lending Rate (PLR + ) in most of the above cases, except for a few in which the sponsor, 
because of his personal relationship with the bank could extract a better deal for the SPV. 
This may also mean that the project was starting with a high cost of fund, which ultimately 
decreases the profitability. 
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6.8 Analysis of Rating Data and Transition Matrix 
Finding quantitative methods for estimating probability of default is a first step towards Basel 
II compliance. The calculation of credit risk of a counter party according to Basel II capital 
accord involves estimation of probability of default that could be derived from corresponding 
transition matrix. 
The transition matrix represents rating migrations from one rating level to another within 
a selected rating agency and the system and the time-stamp for a period of one year. The last 
column of transition matrix generally represents probabilities of default. From the projects 
identified from the rating agency, 48 projects of the companies mentioned in Annexure 6.1 
were identified as sample. The projects were chosen since they had reached the financial 
closure and rating data for ail 5 years were available. The projects were appraised and rated 
by banks based on the CRISIL appraisal format for the five-year period from 2004 to 2008. 
The transition matrix provides the profile of credit quality changes or migrations that 
have taken place for the selected 48 projects, based on the rating format, between any two 
selected years. Because the study was done on historical data, migration was noted for 
weighted-average actual-migration achieved on a year-to-year basis for the five-year period. 
The transition matrix is a summary of how the rated accounts have migrated during selected 
years. 
The process was started by doing mortality rate analysis of yearly cohorts of companies 
for at least two years to find the number of firms in each rating class in each cohorts moving 
towards the default category (D). Each cohort comprises all the companies which have a 
rating outstanding at the start of the cohort year. 
Assume, there are T(i,d) number of firms migrating to Default category out of N(i) 
number of firms in the Ith rating grade over the one-year period where the I represents the 
rating grade at the start of the period and D represents default. The probability of default will 
be Ti,d/Ni. This is under a historic default experience approach. Pivot tables were created for 
all the rating grades and migration was calculated by multiplying Ti, d /Ni with the weight 
(Bandhyopadhyay, 2007). However, mapping of the above ratings with external ratings by 
CRISIL was not performed on account of lack of the year-to-year data of external ratings. 
The result of the mean transition matrix is as given in Table 6.47. 
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Table 6.47: Transition Matrix (N=48): 2004 - 2008 
{figures in percentage) 
Year! 
AAA 
AA 
A 
BBB 
BE 
B 
C 
D 
AAA 
97.00 
8.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
AA 
3.00 
92.00 
4.50 
0.00 
0.00 
0.00 
0.00 
0.00 
A 
0.00 
0.00 
90.00 
8.00 
0.00 
0.00 
0.00 
0.00 
BBB 
0.00 
0.00 
5.50 
89.00 
3.00 
3.00 
0.00 
0.00 
BB 
0.00 
0.00 
0.00 
3.00 
88.00 
8.00 
10.00 
0.00 
B 
0.00 
0.00 
0.00 
0.00 
6.00 
83.00 
0,00 
0.00 
c 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
50.00 
0.00 
D 
0.00 
0.00 
0.00 
0.00 
3.00 
3.00 
40.00 
100 
The transition matrix clearly reveals certain facts about the CRISIL Risk Assessment 
Model. The first is that it provides enough granuality among the rating classes. It is evident 
that the rating is quite stable in grades, which may be termed as investment grade - AAA 
(97.00) (showing that 97.00 per cent of the rated projects continued with the same rating year 
to year, on a one-year horizon, during the five-year period), AA (92.00%), A(90.00%) and 
BBB ( 89.00%) . Thereafter for speculative rating like BB, B and C, the stability declines 
from 88 to 50 per cent which means migration across each rating grade has increased. The 
migration to default grade is 3 per cent in BB, 3.00 per cent in B, and 40 per cent in C 
grades. Hence, the lower rating is able to capture defaults quite well. This is remarkably true 
for C grade though the rating grade looks quite unstable. As shown by the data in Table 6.46, 
the percentage of loans being rated BBB is quite high. However, it becomes clear that BBB 
grade loans show a zero probability of default and have a remarkable upward migration, 
which may be due to projects reaching commencement of operation date in between the 
observation period. Reaching commencement of operations drastically reduces project risks. 
Obviously, the biggest risks that projects in India face are implementation risks as many 
projects do not commence on scheduled operation date. This shows that both A and BBB 
grades which attract PLR + pricing may be reviewed along with the risk mitigants because a 
very significant percentage of projects show an upward migration trend. 
The high percentage of upward migration in BBB rating grade suggests that banks are 
conservative in rating infrastructure loans till the time the project starts earning revenues. 
However, if sector-specific rating mechanism along with the effect of risk mitigants is used, it 
will have an effect on rating of loans and subsequent pricing. 
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6.9. Overall Conclusion 
Both the null hypothesis being rejected, it can be inferred that infrastructure financing in 
India follows project finance technique which is based on "no recourse or partial recourse" 
method, whereby the security structure involves a large number of contracts and agreements 
rather than tangible collaterals. Also for appraisal, the issues involved in each sector are 
significantly different from sector to sector, except for promoter evaluation, so each project 
and sector is unique. Each sub-sector of the infrastructure is inherently unique in terms of its 
administrative and organizational structure, the regulatory framework governing its 
operations, the level of technology, and the degree of commercialization. It can be inferred 
that if banks are using the same credit rating model across sectors, it will lead to 
inappropriate assessment of risk rating and inappropriate pricing decision since the attitude of 
credit officers towards each subvariable identified under the factors of appraisal are 
significantly different from sector to sector. 
Some factors on rating model are qualitative and leave scope for managerial discretion, 
and, therefore, a unique loan rating criterion cannot be arrived at. This is further substantiated 
by the transition matrix created for the rated projects. In infrastructure projects, where it is 
inferred that each project in each sector is unique, bankers need a credit rating mechanism, 
requiring specific guidelines for each sector. 
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Chapter 7 
RECOMMENDATIONS 
AND 
SUGGESTIONS 
This chapter is divided into two sections. In Section A, recommendations are made to 
streamline appraisal and rating processes in banks through a proposed framework, and, in 
Section B, generic suggestions are given to increase bank finance to the infrastructure sector. 
Section A 
7.1 Introduction 
It can be inferred from the results obtained in the previous chapter that for project appraisal 
the issues involved in each sector are significantly different, and, the existing rating models 
used by banks to measure various elements of risk are not able to capture the sector-specific 
issues and the effect of legal and contractual framework. Some factors in rating model are 
qualitative and leave scope for managerial discretion, and, therefore, a unique loan pricing 
cannot be arrived at. Therefore, it is suggested that for infrastructure project appraisal, as 
each project and each sector are unique for rating, probability distribution method for 
measurement of risk may be used. Accordingly, critical risk factors for each sector may be 
identified. This will lead to a unique rating for the project, and, if this is higher than hurdle-
risk rating, the project may be financed by the bank. A project appraisal framework is also 
suggested which will directly correspond to risk measurement. In this section a heuristic or 
judgmental rating framework is suggested for measurement of risk which corresponds to 
project appraisal as well. 
7.2. Rationale for Proposed Rating Framework 
If credit can be defined as "nothing but the expectation of a sum of money within some 
limited time", then credit risk is "the chance that expectation will not be met". 
The definition of default employed in Basel II, is based on two sets of conditions: first 
that "the bank must consider that the obligor is unlikely to pay in full" and second that "the 
obligor's past due is more than 90 days (730 days in the case of infrastructure loans) on any 
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material credit obligation." The former is a subjective condition and the latter is an objective 
condition where the number of days past due that triggers default is 90 days and the minimum 
past due threshold amotmt is the level of materiality fixed by the bank. In the case of 
infrastructure projects, number of days past due that triggers a default is two years. 
Depending on the credit risk that a particular project faces, the bank has to make provision 
for capital against it. Expected Credit Risk Loss (EL) is intended to make provision for 
reserve requirements against doubtful accounts, calculation of PLR (default premium), 
pricing credit-risky instruments (bonds and exotic options), and for calculation of risk 
adjusted profitability (e.g. RAROC).The bank can also suffer far more than the expected 
losses, say, during economic downturns. These losses are called Unexpected Losses (UL) or 
uncertain losses. Strong capital base is required to absorb the unexpected losses (UL) as and 
when they arise. 
Figure 7.1 indicates that capital base should keep on increasing in tandem with the 
increase in the amount of risk 
Figure 7.1: Risk Return Framework for Bank Capital 
Exp«cted 
Return 
ProbabilJty 
Critical 
Threshold 
for Bank Run 
Deposit 
Holders 
(deposit 
Insurance 
system 
Losses 
Shareholders 
100% 
] 
Gains 
Economic Capital 
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Credit ratings represent a 'considered opinion' of the inherent credit quality of a company 
and/or credit insti-ument and act as a summary of diverse risk factors to indicate the defauh 
probability of the borrower. The capital provisioning has to be done in direct relation to the 
overall risk rating of the credit portfolio. With the advent of Basel II, the capital requirements 
have increased manifold as shown in the Table 7.1. 
Table 7.1: Impact of Basel II on Banking Industry Capital 
Asset Class 
Corporate 
Sovereign 
Inter bank 
Retail 
Securitization 
Equity 
Project Finance 
Total 
Total Increase in 
capital 
Percentage of total 
capital under capital 
requirements 
61 
1 
8 
24 
I 
3 
2 
100% 
Percentage change in 
required capital by asset 
class 
22 
238 
49 
(28) 
108 
(17) 
22 
Change in capital as 
percentage of current total 
capital required for all 
assets. 
14 
3 
4 
(7) 
1 
0 
0 
14% 
Source : "Results of the Second Quantitative study", Basel Committee on Banking Supervision, November 
5,2001,p.5. 
The percentage change in capital requirements is the maximum in the case of project 
loans. Moreover, bankers being conditioned by decades of security-backed lending practices, 
the rates applied by them to infrastructure loans would be higher on account of their 
incomplete understanding of legal and contractual structure of project financing. This would 
in turn require higher capital provisioning (for these loans) which would increase the pricing, 
thereby making it costly for project developers. In the final analysis it will have a direct 
impact on the viability of many of the projects. 
As Indian commercial banks start appreciating the need for a structured credit risk 
management framework, it is imperative for them to incorporate some mechanism that will 
comprehensively and objectively capture and evaluate realistically the credit worthiness of 
infrastructure project developers in the perspective of changing scenario. 
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7.3. Conceptual background for proposed rating framework 
7.3.1 Heuristic Models: Heuristic models being judgmental, these help in problem solving, 
which in turn lead to learning and discovery. These methods in most cases employ 
experimentation and trial and error techniques. A heuristic method is especially used to 
rapidly come to a solution that is reasonably close to the best possible answer, or 'optimal 
solution'. Heuristics are "rules of thumb", educated guesses, intuitive judgments or simply 
common sense. In more precise terms, heuristics stand for strategies using readily accessible, 
though loosely applicable, information to control problem solving in human beings and 
machines. There are four essential categories for heuristic models: 
1. Classic rating questionnaire 
2. Qualitative systems 
3. Expert systems 
4. Fuzzy Logic systems 
While heuristic or judgmental credit assessment models rely on subjective experience of 
credit experts, statistical models attempt to verify hypothesis using statistical procedures on 
an empirical database. 
7.3.2 Statistical Models: For credit assessment procedures, this involves formulating 
hypothesis concerning potential credit worthiness criteria. The hypothesis may consist of 
statements as to whether higher or lower values can be expected on an average for solvent 
borrowers compared to insolvent borrowers. As the solvency status of each borrower is 
known from the empirical data set, this hypothesis can be verified or rejected. The categories 
of statistical models which were identified in literature review are : Discriminant Analysis, 
Regression Analysis, Artificial Neural Network, Causal Model, Option Pricing Model and 
Cash Flow Simulation Model. 
The goodness of fit of any statistical model thus depends heavily on the quality of 
empirical data set used in its development. The first data set should be large and relevant. As 
data is limited in case of infrastructure projects, as most of the projects have not reached the 
termination or completion date for concession agreement, statistical models were not used. 
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7.3.3 Minimum Qualifying Criteria for a Rating System: A rating system must meet the 
following criteria: 
• Target value PD: It must be possible to represent the rating result as a default 
probability. 
• Completeness: The rating result should take into account all available information 
relevant to credit worthiness. 
• Less subjectivity: The rating results should be reproduced by various subjects, i.e. 
using the same infoimation; different analysts should come to the same rating scale. 
• Acceptance'. In the eyes of the user the rating model should assess the borrower's 
credit worthiness accurately. 
• Consistency: The rating model must not contradict the accepted theories and models. 
7.4. Suggested Rating Framework: It is suggested that the credit rating officer at the 
branch/corporate credit department initiate the rating exercise. It is imperative that the 
industry rating be obtained from the economic cell, which should also specify critical 
contracts and regulations for a particular sector as well as sector-specific benchmarks so as to 
avoid perpetuating the errors. The credit officer must then input the data on company's 
financial, management, business and payment records in the rating model. The rating should 
then be forwarded to the risk management department. 
The suggested framework can be used for this purpose. The process of credit risk 
measurement of this model can be explained by breaking down the process into the following 
four steps: 
Rate Credit Risk 
Aggregate Effects of Risk Drivers 
Model Uncertainty 
Identify Sources of Credit Risk 
239 
7.4.1 Identifying Sources of Risk : When a loan proposal is analysed for profitability, the 
risk factors are identified as above. The above-mentioned factors are the sources of 
uncertainty and they are termed as "Risk Drivers". 
For the purpose of systematic analysis, all the possible risk factors have been identified 
for the two sectors, that is road and power, in this research. 
This identification, definition and classification of the risk drivers are termed as Formation of 
the Risk Matrix. This is explained in detail in Figure 7.2. 
Figure 7.2 Formation of Risk Matrix-identification and Classification of Risk Drivers 
AJI Risk 
Factors That 
Can Cause A 
Loan 
Account To 
default 
Risk Factors 
Internal to 
loan 
Account 
= > 
External Risk 
Factors That 
Can Cause 
the Loan 
Account to 
Default 
Risk Factors such as, Borrower's 
Degree of Leverage, Borrowers 
Experience in the Field, Technology 
Risks. Construction. Tinne or Cost 
Overrun, Risks Arising due to 
Demand-Supply Pricing and 
Operational Issues 
Risk Factors such as. Regulatory 
Policies of the Government 
Legal Issues. Unexpected Force 
majeuns. Events like Floods. 
Earthquake. Riots, Acts of War, 
Political Issues 
7.4.2 Modeling for Uncertainty : Credit Risk Modeling is the process of representing the 
effect of various risk drivers, which give rise to uncertainty in the credit worthiness of a loan 
proposal. Uncertainty lies in the borrower's cash flow that could be used for servicing the 
loan but could undergo deviations from the expected or projected cash flows due to the effect 
of risk drivers. 
The effect of risk drivers can be represented using Probability Distributions. These are 
useful tools in depicting how the risk drivers cause the projected cash flows that have to be 
used for servicing the loan to deviate from projections. Let us consider a risk driver like 
demand for toll-road or traffic. In this example, due to competition, the demand for the toll-
road is not up to the projected level. Say, the projected toll revenue is Rs.lO lakhs for the 
first year. Due to the element of uncertainty caused by competition, there is a 25 per cent 
possibility that revenue will be only 90 per cent of the projection, i.e. Rs.9 lakhs; there is a 
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15 per cent possibility that sales will be only Rs.8.5 million (85%) and so on. Now with the 
help of above data, we plot the deviation from expectation (Impact of Risk Driver) along the 
X-axis and the likelihood of the deviation along the Y-axis to get a smooth continuous curve 
that is the Probability Distribution. This Probability Distribution is the model for uncertainty 
caused by this risk driver. 
7.4.3 Aggregating the Effect of Risk Drivers: This credit risk measurement framework 
proposes the measurement of risk factors contributing to credit risk by analyzing them along 
three dimensions (Dailami, Mansoor et al, 1999): 
• Dimension 1: The Effect Dimension (impact of a risk factor) 
• Dimension 2: The Uncertainty Dimension (likelihood of the risk factor happening) 
• Dimension 3: The Risk Concentration Dimension 
Credit risk will be calculated as the products of Effect, Uncertainty and Risk Concentration. 
• Dimension 1: The Effect Dimension (Impact of Risk Driver): The impact of the risk 
driver is the extent of the deviation that the risk driver can cause on the cash flows, 
for instance, market risk, where the toll collections by the borrower are not upto 
expectations. Now, the extent of deviations in projected cash flows due to the 
happening of the risk driver has to be determined. For this purpose deviations can be 
classified as follows: 
(a) Unacceptable level of Deviation (above 75% deviation) 
(b) Very High level of Deviation (50% - 75% deviation) 
(c) High level of Deviation (25% - 50% deviation) 
(d) Marginal level of Deviation (10% - 25% deviation) 
(e) Low level of Deviation (less than 10% deviation) 
Historical precedents, if not available, experts' opinions, are used for determining the 
most likely extent of deviation possible. 
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Now, using the estimates of the most likely extent of deviation and percentage chance 
that the deviation will not cross the most likely deviation, a probability distribution is plotted. 
Figure 7.3 : Probability Distribution Curve 
O 
O 
Mean of the Probability 
Distribution 
Impact 
The mean of the probability distribution gives the effect of dimension or impact of the 
risk driver. Thus, for each of the risk factors, the corresponding probability distribution and 
the impact are identified. This dimension is considered as fixed for all loans given to a 
particular sector, since within the same sector the impact of risk drivers is almost similar. So, 
for instance all the infrastructure loans in the road sector will be assessed using the same set 
of values for this dimension effect. 
• Dimension 2: Uncertainty Dimension (Likelihood of Risk Driver Happening) 
The likelihood of a particular risk factor happening varies for each of the loan 
proposals according to its inherent characteristics. The banker, based on the Risk 
Defining Score card given in the Table 7.2, can assign the likelihood score. 
Table 7.2: Defining Risk Score 
Risk Level 
Almost Certain Risk Factor 
Quite Likely risk Factor 
Possible Risk Factor 
Highly unlikely Risk Factor 
Score 
5,4.5 or 4 
3.5, 3, or 2.5 
2, 1.5 or 1 
0.5 or 0 
Importance of Risk Mitigants: The Risk Mitigants which are used for reducing the risk 
level due to each of the risk drivers are taken care of as follows: 
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Table 7.3: Risk Mitigation Score 
Risk Mitigation 
High Level of Mitigation 
Medium Level Mitigation 
Low Level of Mitigation 
Score 
-5, -4.5 OR -4 
-4,-3.5,-2.5 or-2 
-1.5,-1,-.5 orO 
Net Likelihood Score = Risk Level Score •*• Risk Mitigation Score 
• Dimension 3: Risk Concentration Dimension: Dimensions 1 and 2 can help to 
prioritize identified risks by estimating probability and impacts, exposing the most 
significant risks; but this deals with risks one at a time and does not consider possible 
patterns of risk exposure, and also does not provide an overall understanding of the 
risk faced by the loan proposal as a whole. This task of aggregating the effects of all 
risk drivers is performed by the third dimension. The measure of this dimension is the 
relative importance or concentration of each risk driver among all possible risk 
drivers. 
The process of finding the magnitude of this dimension is similar to the methodology 
followed in the case of Dimension 1. The difference is, Dimension 3 is found out 
only at an Aggregate level for the risk drivers. Probability distributions can be used 
to model the effect of the risk driver (This process is similar to that followed for 
measuring Dimension 1). While the mean of the probability distribution gives the 
impact of the risk driver, the risk concentration is obtained in two steps. 
Step 1 : Area of the probability distribution under high level of deviation to unacceptable 
level of deviation (above 25 per cent deviation level) gives the importance of the risk driver. 
For example, for a risk driver like traffic (Risk Driver 1), the following steps are taken as 
explained. 
This probability distribution represents Risk Driver 1 in two dimensions (likelihood-
impact). 
For determining Dimension 3 (risk concentration) the area under the distribution for 
unacceptable levels of impact is found out. In this case, the unacceptable levels of impact is 
considered as any deviation above 25 per cent. 
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For Risk Driver 1, the area falling under unacceptable levels of impact which is 
represented by dotted lines is 100 per cent of the total area. 
Figure 7.4: Area of distribution 
Step 2: Relative Weishts: After finding the area under the unacceptable region of impact for 
all possible Risk Drivers, the researcher will sum the values of area for all risk drivers to get 
the total area. Then, it is proposed to find the percentage area of unacceptable impact out of 
the total area for each risk driver. This will give the Relative weights. This percentage value 
gives the risk concentration of each risk driver. An example of risk concentration derived for 
a loan product is given in the pie chart below. 
Figure 7.5: Risk Concentration 
D Risk 
Driver 3 
21% 
B Risk 
Driver 1 
22% 
• Risk 
Driver 2 
19% 
244 
Aggregating the effect of risk drivers to get a risk score The Credit Risk Score for each 
Risk Driver is obtained using the following formula 
Credit Risk Score = Impact * Likelihood 
Then for obtaining the aggregate credit risk score due to all risk drivers, the credit risk 
scores for each risk driver should be multiplied by the corresponding Dimension 3 value and 
all the resultant scores are then added together to get the Aggregate Credit Risk Score. 
7.4.4 Credit Risk Rating: The Credit Risk score obtained in the previous step is put into one 
of the rating classes for the purpose of decision making and pricing. The rating classification 
is given in Table 7.4. 
Table 7.4: Credit Risk Rating 
RR-9 
Unacceptably High Risk 
Risk Score>=XX% 
RR-6 
Very Higii Risk 
Risk Score >=XX% 
and below XX% 
RR-3 
Moderate Risk 
Risk Score >=XX% 
and below XX% 
RR-8 
Extremely High Risk 
Risk Score >=XX% 
and below XX% 
RR-5 
Very High Risk 
Risk Score >=XX% 
and below XX% 
RR-2 
Low Risk 
Risk Score >=XX% 
and below XX% 
RR-7 
Very Very High Risk 
Risk Score >=XX% 
and below XX% 
RR-4 
High Risk 
Risk Score >=XX% 
and below XX% 
RR-1 
Very Low Risk 
Risk Score >=XX% 
and below XX% 
Here, RR stands for Risk Rating 
Higher the Credit Risk Score, greater is the risk involved. While assessing a loan 
proposal, it should be ensured that the risk rating for each of the individual risk drivers is 
below the Hurdle Risk Rating. 
For this model to function well, a proposed appraisal sheet for infrastructure is also 
suggested. 
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7.5 Suggested Appraisal Format 
It is evident from tne research that stand-alone models of assessment and risk measurement 
may lead to a faulty pricing decision, as poor rating attracts a higher default premium. The 
rating exercise may not be comprehensive on account of variables, which are unique to the 
sector concerned. It is evident from the conceptual framework discussed above that, if the 
appraising officer can give the likelihood and impact scores along with risk mitigants score, a 
better rating exercise can be undertaken for the project which will keep its dynamic nature 
intact. Raw scores can then be modeled by the credit (risk) department to arrive at the risk 
rating of the project. 
Corresponding to this an appraisal format is suggested. This appraisal format uses all the 
eight factors used in the survey and the most important sub-variables as identified in 
statistical research. It is suggested, however, that benchmarks need to be changed from sector 
to sector so as to retain the dynamic content of the model and advice should be given to the 
appraising officer simultaneously. It is expected that this model will straightway lead to 
calculation or measurement of the risk since credit officers can simultaneously give scores on 
likelihood, impact and mitigants as suggested in the risk model above. The format is given IN 
Table 7.5. 
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Table 7.5: Suggested Appraisal Format 
Risks 
z 
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X 
H 
O 
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H 
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< 
U 
z 
< 
z 
i?«A Factors 
Project Completion Risk : Completion within 
Schedule & Budgeted Cost 
Strength of EPC Contractor 
Land Acquisition and Required Regulatory 
Clearances 
Lenders Independent Engineer's Reports 
Quality of Workmanship 
Environmental Compliance 
LIE Report on Technology 
Risks with New / Unproven Technology 
Technology Support for Construction 
Testing and Commissioning Risks 
Availability of Utilities - Power, Water, etc. 
Market Capacity and Long Term Demand 
Supply 
Cyclicality / Recessionary Trends in Demand 
Competition from New Entrants 
Contractual Agreement with Buyer 
Price Risk : Volatility, Product Price 
Depreciation 
Charges Economical for Off-taker 
Bids Servicing Costs 
Collateral 3i. Security Strongly Enforceable 
Structure of Arbitration Mechanism, Dispute 
Redressal 
Trustee and Intercreditor Issues 
Project Debt; Equity 
Project DSCR 
Reasonableness of Capital Costs 
TOL/TNW 
Stability of Cash Flows 
Foreign Exchange Risk 
Internal Rate of Return 
Likelihood Impact Possible Mitigants 
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Transparency in Shareholders 
Agreement 
Management Track Record & 
Competence, Succession Issues 
Financial Prudence ; Strict Control on 
Cash Flows 
Strict Control on More Borrowings, 
Equity Infusion 
Accounting Quality: Revenue 
Recognition, Depreciation Policies, etc. 
Risks Due to Acts/Policies of the 
Government 
Insurance Coverage 
Risks Arising Due to External Factors 
Like WTO, Global Economic Changes, 
etc. 
Claims Arising Due to Operating 
Accidents 
Risk of Disruption Due to Labour 
Trouble, Force Majeure Events, etc. 
1. Pricing of Operations and 
Management Contract 
2. Track Record of 0 & M Contractor 
3. Defining Events of Default 
4. Input Linkages 
5. Termination/Quick Replacement in 
Case of Suboptimal Performance 
This assessment model directly corresponds to credit rating mechanism discussed above. 
It is suggested that this model should retain its dynamic nature with respect to sectoral issues 
and banks may be advised to choose benchmarks carefully for each sector. However 
measurement of risk becomes fairly easy with this model. 
7.5.1 Validation of Suggested Appraisal Format: The term validation is defined in the 
minimum requirements of the IRB approach of Basel II as under: 
"The institution shall have a regular cycle of model validation that includes monitoring of 
model performance and stability; review of model relationships and testing of model 
outputs against outcomes" (Basle II, 2001), 
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There are two methods of vahdation - QuaUtative and Quantitative. These two methods of 
validation complement each other. A rating procedure should only be applied in practice if it 
receives a positive assessment in the qualitative area. A positive assessment only in the 
quantitative validation is not sufficient. In this study on account of lack of quality of data, 
quantitative validation was not undertaken. 
However before adoption by Scheduled Commercial banks, the model needs further 
validation on a larger number of accounts and over a greater time period. This will lead to 
refinement of the proposed model. 
However, it is expected that the research and its findings particularly with reference to 
qualitative and critical risk factors will help the bankers when they move to Foundation IRB 
and Advanced IRB approaches. 
In the next section, based on the current study, generic suggestions to increase the flow of 
credit to infrastructure sector are discussed. 
Section B 
Suggestions and Strategies for 
Improving Bank Financing of Infrastructure Sector 
7.6. Suggestion and Strategies for Improving Bank Finance to Infrastructure Sector 
A deeper and more diversified financial sector could certainly help increase private 
participation in infrastructure. Developing local capital markets can play a critical role in 
facilitating private investment in infrastructure. Key priorities include are discussed in the 
following paragraphs. 
7.6.1. Facilitating Equity Financing : Raising adequate equity finance tends to be the most 
challenging aspect of infrastructure project financing, as equity typically shoulders the 
greatest level of operational, financial and market risk. Equity can be provided by project 
sponsors (those who have an operational interest in the contract) or financial investors (those 
who have only an investment interest). In India, as in many other countries, the eariy phase of 
private financing of infrastructure has shown a predominance of sponsor equity. But the 
249 
ability of sponsors to raise equity from the primary market remains limited. First, 
infrastructure companies or project sponsors typically have much higher gearing than other 
corporates, which fact makes them unattractive candidates in the securities market. Second, 
not only are the projects operationally complex but they also involve complexities in terms of 
contracts, legal structures, right of first charge on assets, etc. Consequently, retail investors 
especially find it difficult to understand the true risks involved, and are wary of investing in 
such issues. In the longer-term, equity finance from financial investors - including private 
equity fiinds - such as venture capital funds and other institutional investors, such as 
dedicated infrastructure ftinds - sponsored by a consortium of insurance companies, pension 
fimds, government sponsored funds, commercial banks, development banks, private fund 
managers and other privately-held companies - can prove to be critical. This is particularly 
true in situations where the sponsor's equity is consumed at the early stages of the projects, 
and not recycled quickly enough due to lack of refinancing options. However, at present, 
equity financing by financial investors is constrained by several other factors described 
below. 
7.6.1.1 Limited exit options constrain equity participation: Financial investors have a 
clearly defined investment horizon and usually divest in a pre-determined span of time. The 
exit policies can be improved to make it easier for investors to exit. In this context, a key 
priority is for the Reserve Bank of India (RBI) to introduce enabling regulations for the use of 
put options as an exit mechanism for investors in unlisted (privately held) companies that 
prefer to determine the terms of the exit on an u-front basis. The best route for fmancial 
investors to exit from an infrastructure project is to sell their stake to the sponsors, through a 
'put option', which involves an u-front agreement between the financial investor and the 
sponsor, including agreement on the minimum price at which the financial investor could sell 
the equity stake to the sponsor at a future date. However, in India, the regulations do not 
allow such agreements to be reached upfront between financial investors and sponsors of an 
unlisted company. For one thing, the approval to exercise the 'put option' has to be obtained 
from the Reserve Bank of India (RBI) at the time of the exercise, and cannot be obtained up-
front. For another, put option agreements with sponsors of unlisted companies cannot 
guarantee a minimum price on the sale of shares to the sponsors. The sale price in such 
transactions is subject to pricing requirements of the RBI, which requires an independent 
valuation to determine a "fair" price for the shares at the time the option is exercised. This 
leaves a lot of uncertainty in the minds of investors and prevents them from negotiating a 
floor to their return and ensuring a suitable exit prior to investing. Currently, capital gains on 
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the sale of unlisted equity shares attract a much higher tax rate than listed equity shares. 
However, it is understood that unlisted equity would be the dominant source of equity capital 
in infrastructure, at least in the medium term. Similar tax treatment will make providers of 
risk capital indifferent between the two. 
7.6.1.2 Adequate recording of ownership rights: Mandatory disclosure on shareholder 
ownership is limited to only the shareholder's name which usually is not sufficiently unique; 
transparency in disclosures are related to capital structures and arrangements: Such 
transparency would enable certain shareholders to obtain a degree of control disproportionate 
to their equity ownership. While there is a trend towards more transparent share of 
ownership, the classification does not give a fully transparent picture of control due to the 
prevalence of complex cross-holdings across family or business groups; and Misuse of 
corporate assets and abuse in related party transactions are a source of problems. It is not 
always easy to identify "related parties" or assess the fairness of a transfer price. 
7.6.1.3 Corporate governance issues: More specifically, there are typical corporate 
governance issues with respect to protection of minority shareholders' rights in infrastructure 
projects. Often infrastructure project developers are construction companies, equipment 
suppliers or infrastructure services companies. For example: Road projects are being 
developed by construction companies; Ports and airports are being developed by equipment 
suppliers, user companies and port management companies; Power projects are developed by 
construction companies and equipment suppliers. 
Return on equity for these companies is generated not only from the investments in the 
infrastructure projects per se, but also from the additional business generated from the 
project, for example a construction company undertaking an Engineering-Procurement-
Construction (EPC) contract benefits also from the construction of road, port, airport, and 
power projects, or an equipment supplier supplying equipment to the port, airport, power 
project, and a management company by managing the port or airport operations. For these 
companies, revenues from these activities exceed the returns provided by equity. 
Often this is their primary motivation for venturing into infrastructure projects, rather 
than the returns provided by the project itself For a financial investor, the only return on 
equity is provided by the revenues generated by the project. Therefore, there is a severe 
conflict of interest between the project developer and the financial investor. A project 
developer may act in a way which maximizes his return from the secondary activities, at the 
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cost of project revenues. The financial investor, who is in a minority position in such projects, 
loses out in such situations. In order to improve corporate governance, and to protect minority 
shareholders' rights, infrastructure projects must go for competitive bidding for the EPC 
contracts, equipment supply contract, management contract and user contracts. The project 
promoters may participate in such bidding processes, but must emerge a winner from such a 
process to obtain the contract for providing such services. 
7.6.2. Limited Mezzanine Financing: In the developed world, many infrastructure projects 
are part-funded through 'mezzanine finance', which is a hybrid of debt and equity. 
Mezzanine finance is debt capital with fixed payment or repayment requirements, but with 
the right to convert it into an equity interest in a company. An example of this type of 
financing is the convertible unsecured loan that pays fixed interest but gives its holder the 
right to convert it into equity sometime in the future. Mezzanine is generally a subordinated 
debt. It carries two advantages: first, it attracts investors by offering a rate of return which is 
higher than that of senior debt, and second, on the balance sheet of a company, it is treated 
like quasi-equity, which makes it easier to increase the component of the usual bank or 
finance insfitufion loans. Also, since subordinated debt is not a loan, FIs do not insist on 
escrow backing for such fianding. Mezzanine finance is typically found with venture capital 
companies and/or alternate lending institutions seeking a higher rate of return. Unfortunately, 
there is no infrastructure fianding entity that has actively explored mezzanine financing in 
India in any sizeable amount. The reasons for this include the following: 
• First, an impediment to the use of mezzanine financing is the lack of a sufficiently 
large and varied pool of infrastructure projects. When projects and financiers are few 
and far between, and when modem infrastructure financing is in its nascent stages, 
there is a preference for funding institutions to opt for more straightforward loaris than 
hybrids. 
• Second, interest rate caps on external commercial borrowing (ECBs) constrain the 
use of mezzanine financing by foreign investors. The interest rate caps make no 
provision for pricing different debt or quasi-equity instruments commensurate with 
the risks associated with them. 
• Third, regulatory norms and premium pricing are also factors that weigh against 
mezzanine financing. The norms for provisioning against Non-Performing Assets 
(NPA) do not make a distinction between senior debt and subordinated debt; the latter 
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deserves more liberal treatment given its quasi-equity nature. Also, sponsors with 
projects that are at the margin in terms of profitability find the 'premium' demanded 
for subordinated debt over senior debt by a host of risk-averse lenders far too 
excessive - enough to turn a potentially profitable venture into an unviable one. 
As the situation stands today, most domestic lenders (banks and FIs) prefer to provide 
senior debt to 'bankable' projects with a lower return rather than risk large quantities of fiinds 
to get a few basis points more. 
7.6.3 Removing Interest Rate Caps on ECBs: This could encourage foreign investors to 
use instruments like mezzanine and finance infrastructure ventures. The RBI has announced 
that henceforth ECBs up to US $500 million per borrower per financial year would be 
permitted for rupee and/or foreign currency expenditure for permissible end-uses under the 
automatic route. Accordingly, the requirement of minimum average maturity period of seven 
years for ECB of more than US $100 million for rupee capital expenditure by the borrowers 
in the infrastructure sector has been dispensed with. It has also allowed companies to bring 
ECB ftinds to India instead of parking it abroad. The RBI has announced that in order to 
further develop the telecom sector in India, payment for obtaining license for 3G Spectrum 
will be considered an eligible end-use for the purpose of ECB. 
Though the RBI has relaxed the 350 basis point interest rate cap above the six-month 
LIBOR on infrastructure loans above 7 years to 450 bps, the industry feels the need to at least 
increase the cap to 700 basis points above LIBOR. In addition, tools for mitigating the risks 
for international lenders should be developed, for example. Partial Risk Guarantees (PRGs) to 
hedge against political risk, and developing the swap market to mitigate foreign exchange 
risk. 
ECB's in India have sought to be restricted in recent months. The first ECB for rupee 
expenditure has been cut down to a paltry $ 20 million per company per financial year, 
compelling companies to use ECBs to mainly to import. The restriction is aimed at reducing 
their impact on domestic liquidity as well as curbing opportunities for arbitrage. 
Infrastructure which has lower import intensity than non-infrastructure will be a bigger loser. 
Credit spreads for overseas borrowings have been reduced making it more difficult to raise 
senior debt, subordinated debt, mezzanine financing or quasi-equity for some issuers, 
particularly infrastructure developers, many of whom are new and not well established. 
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7.6.4. Limited Use of Take-out Financing: Commercial bank funding of infrastructure 
projects runs the risk of asset-liability mismatch. An innovative method is to encourage the 
use of 'take-out' finance. Here, a bank which is funding an infrastructure project gets into an 
arrangement with a financial institution, where the institution commits to buying the bank's 
loans after a certain period. There are two versions to this arrangement: unconditional and 
conditional take-out finance. The unconditional version involves full or partial credit risk 
with the institution agreeing to take over the finance from the original lender. Under 
conditional take-out finance, the institution commits to taking over the finance from the 
lending institution only if it is satisfied with certain stipulated conditions. Hence, it is only 
unconditional take-out financing that helps bank resolve the asset-liability mismatch since 
under the conditional take-out financing model, the long-term risk still remains in the books 
of the banks until the take-out actually happens. Take-out financing is ideally suited for 
annuity and BOT type road and housing projects. While there are some recent examples of 
insdtutions like IDFC, IIFCL and Housing and Urban Development Corporation (HUDCO) 
trying take-out financing as a method, this has not found much favor in India. While 
unconditional take-out financing is not very common, it can give a fillip to infrastructure 
financing by addressing both the unwillingness and the lack of experience of institutional 
investors to participate in infrastructure financing. 
High stamp duties reduce the attractiveness of take-out financing and securitizatioa 
Being a state government subject, stamp duties vary considerably across the country. 
Excessive rates of stamp duties in some states have stymied the growth in innovative 
financial instruments such as take-out financing and also securitization. In the light of the 
differential duties across the states in India, the infrastructure SPV for securitizafion could be 
registered in the state with the lowest stamp duty. However, the fact remains that it results in 
higher transaction costs and inconvenience in domiciling the entity based on this criteria, 
despite having all business interests elsewhere. Furthermore, since these duties are charged 
ad valorem, they inflict a high cost on the projects that involve high value securities or large 
asset transactions. 
In the Union Budget 2009-10, the Government of India has decided that IIFCL will 
refinance 60 per cent of the commercial bank loans for PPP projects in critical sectors over 
the next 15 to 18 months. The IIFCL and banks are now in a position to support projects 
involving a total investment of Rs. 1,00,000 crore in infrastructure. Combined with the steps 
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taken to increase public investments in infrastructure, this will provide a big boost to such 
investments. However, the take -out financing scheme will be only incremental in nature. 
7.6.5 Developing a Long-term Corporate Bond Market: A well developed government 
bond market is a critical pre-requisite to the development of the corporate bond market. 
Hence, there is an urgent need to increase the depth and the breadth of the government bond 
market. For this the government should consider recalling the existing illiquid, infrequently 
traded bonds and re-issue liquid bonds. 
In order to bring in more retail investors to the government bond market, there is a need 
to introduce an element of marketability and price discovery, which can only be brought in by 
making securities trading screen-based and more transparent. According to a Finance 
Ministry Notification, dated October 7, 2008, foreign institutional investors (FIIs) would also 
be permitted to invest up to US $5 billion in government securities and up to $3 billion in 
corporate bonds as compared to the existing ceilings of US $3.2 billion and $1.5 billion, 
respectively. The twin measures are expected to boost the country's corporate bond market 
while enabling the government to mop up fiinds at competitive rates. There is also a need for 
increasing the appetite of long-term investors. 
Given the current stage of market development, where long-term institutional investors 
are yet to develop, the banking system could play an important role in the development of the 
corporate debt market. Regulatory caps on banks' investments in corporate bonds could be 
relaxed (limited to 10 per cent of their total non-SLR investments) as could the minimum 
rating requirement (minimum investment grade, i.e. AA and above). While not an immediate 
constraint, over the medium term, the debenture trustee system needs to be strengthened to 
encourage retail investment in infrastructure by providing protection from default by the 
company in making timely payment of interest. Other measures also need to be taken to 
encourage insurance companies and pension funds to step-up their investments in 
infrastructure projects, investment policies and regulatory guidelines for insurance 
companies, pension funds, mutual funds, banks and other FIs need to be sufficiently flexible 
for these entities to choose an appropriate risk-return profile within the fiduciary constraints. 
This will also help professionalize fund management. The authorities should look at the 
existing investment norms prescribed for insurance. Employees Provident Fund (EPF) and 
Public Provident Fund (PPF) with a view to relaxing them so that these institutions can 
commit significantly larger amounts of long-term funds to infrastructure. In particular. 
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investment guidelines for insurance companies need to be modified to allow investment in 
instruments with a rating of less than AA. At present these investments are counted towards 
'unapproved' investments. This, in conjunction with development of credit enhancement 
products should enable insurance companies to invest in infrastructure projects. Pension 
funds should be modified to allow them to invest in infrastructure projects, which have a 
guarantee from the central government or multilateral agencies. The cost of such fiinding will 
also be lower since these will not carry any currency risk. 
7.6.6 Creation of Debt Recovery Tribunal: 
There is a need to create a debt recovery mechanism for pension and provident funds on the 
lines of the Debt Recovery Tribunal (DRT). While the need for such a tribunal is not felt at 
present due to the restricted investment profile, it will be critical if pension and provident 
funds are to have any significant exposure in the infrastructure sector. 
7.6.7 Fiscal Measures 
While it should be noted that fiscal concessions are not necessarily desirable, per se, they 
might help increase returns, and. hence, the investment. In this context, the Ministry of 
Finance (MoF) could consider reducing the customs duty on capital goods and machinery 
that are critical for roads, ports, airports, power, railways, telecommunication, oil and gas 
pipelines and supply and distribution of water. This incentive would significantly reduce the 
cost of many infrastructure projects. 
Exempting foreign borrowings by infrastructure companies or SPVs from withholding tax 
requirements will reduce borrowing cost as the current market practice is to gross up the 
withholding tax. Most developers park their infrastructure investments in a holding company 
as a separate business from that of the parent company, and these holding companies get 
classified as NBFCs under the RBI guidelines. This puts several restrictions, like limits on 
bank borrowing, ECBs not allowed under the automatic route, FDI investment not allowed in 
these companies without RBI approval, etc. Treating these firms as a separate class of NBFCs 
will help getting exemptions from such restrictions. 
With respect to the fiscal concessions under Section 80(IA) and 80(IB), the government 
could consider extending the time horizon from the present 10 + 5 years (0 per cent tax on the 
first, and 50 per cent tax liabilities during the second period) to a 2- year time horizon where 
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the project would be tax free for the first 10 years, thereafter pay a third of the tax liabilities 
in the next five and 50 per cent of it in the final five years. 
In addition, the government could also consider removing the provisions of Minimum 
Alternate Tax (MAT) for those infrastructure companies which are availing the benefits 
under Section 80(IA) and 80(IB). Another alternative would be to remove Section 80(IA) and 
80(IB) altogether and, instead, allow for unlimited carry-forward of losses. This would enable 
all infi-astructure companies to set off the large losses in the initial years of operations against 
the profits of the later period, and, in effect, create a more transparent fiscal incentive than 
Section 80(IA) or 801B. The benefits of Section 80(IA) are only available during the 
operations period of a project. The interpretation of this leads to the conclusion that such 
benefits are not available to EOT toll project SPVs during the construction period. This 
reduces the financial viability of some projects such as select NHDP Phase V EOT toll 
projects that give the right to concessionaires to collect and appropriate toll from the start of 
the concession period, that is even during the construction period. A suitable amendment of 
Section 80(IA) in this regard could increase the interest level of developers in undertaking 
infrastructure projects by making these projects more financially attractive. 
The fiscal benefits given under Section 10(23G) should be approved at one time for the 
stipulated 10-year period, instead of the present practice of the companies or SPVs getting 
annual approval from the Central Board of Direct Taxes (CBDT). Moreover, the government 
should seriously consider eliminating the word "wholly" - which prevents any infrastructure 
SPV from redeploying its investible surplus in another group infrastructure SPV - and 
substituting it by "substantially". The tax implications of this is minuscule compared to the 
operational flexibility that it will give to companies which have more than one infrastructure 
SPV. The concept of escalating Section 10(23G) benefits to umbrella infrastructure 
companies should be investigated - something that could be possible if the word "wholly" is 
replaced by "substantially". This will allow sponsors to consolidate their infrastructure SPVs 
under a single holding company, which will allow the critical threshold to carry out a 
successful public offering. Such a mechanism will give sponsors and FIs an exit opfion from 
equity participation, which could be recycled for new projects. Also, the government ought to 
consider making the benefits of 10(23G) available to retail investors, who could then invest 
in dedicated infrastructure mutual funds which would use the finances so obtained to offer 
longer-term credit facilities to infrastructure projects. 
257 
7.6.8 Streamlining Infrastructure Regulation 
The government needs to assure potential investors that there is an intention to lay out clear 
policy frameworks for each sector and reduce the uncertainties arising out of policy 
implementations and arbitrary actions in contractual commitments. 
All infrastructure projects involve multiple clearances from different ministries and 
departments. This arduous process contributes to significant delays. In order to mitigate this 
problem, the Government of India needs to adopt the practice introduced by the Ministry of 
Power by setting up Inter-Institutional Groups (IIG). These would consist of the 
infrastructure developers and senior representatives from banks and FIs. Under the leadership 
of the secretary of the concerned ministry, the IIGs would meet once a month to discuss the 
progress of specific infrastructure projects, locate the roadblocks and resolve outstanding 
issues or disputes between the developers and various funding agencies. This experiment has 
been very successfully in the case of power sector and should be replicated in other key 
ministries. 
7.6.8.1 Other Regulatory Issues: It is widely accepted that insurance companies and pension 
fimds are ideal candidates for supplying long-tenor financing, given the long-tenor nature (15 
years or more) of their liabilities. But with a few notable exceptions, in recent times, most 
insurance companies and pension fiinds have not focused on fijnding infrastructure. 
Commercial banks have also had little appetite for infrastructure financing, although recent 
years have witnessed an increase in their lending to infrastructure. The Industrial 
Development Bank of India (IDBI)'s report on the sanctions and disbursements of FIs 
reveals that the total loans sanctioned by these institutions towards infrastructure in the first 
three years of the period 2001-02 to 2010-11 has been Rs.460.6 billion, or a mere 8.3 percent 
of our estimated aggregate financing gap of Rs.5,542 billion. At this rate, the total sanctions 
for the infrastructure projected forward for the decade 2001-02 to 2010-11 turns out to be a 
little more than Rs. 1,500 billion, or 28 per cent of the aggregate finance gap. Clearly, these 
FIs have a long way to go. Moreover, while sanctions have been low compared to the 
financing gaps in infrastructure, disbursements have been lower still. For the three years 
ending 2003-04, total disbursement of the FIs has be Rs.287.6 billion, which translates to 5.2 
per cent of the finance gap for 2001-02 to 2010-11 period. Among the various term-lending 
institutions, LIC (the largest insurance company in India that is also state-owned) has 
emerged as the biggest player, with its disbursements for infrastructure projects exceeding the 
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combined disbursements of IDBI, IFCI, IDFC, IIBI and SIDBI. However, most of the 
involvement of the state-owned insurance companies, including LIC, is in infrastructure 
projects of the central and state governments' state-owned enterprises (SOEs) backed by 
government guarantees. These are often not based on credibility or the detailed economics of 
the project. In fact, in the past, state governments have raised funds from the insurance SOEs 
ostensibly for financing infrastructure, which have then been diverted to the state's 
consolidated finances. 
7.6.9 Improving Credit Flow from Commercial Banks to Infrastructure 
Commercial banks have only been marginal players in terms of their share of infrastructure 
financing in the recent past, though this segment has registered strong growth in the last two 
years. Within the sectors, FIs have a much higher appetite to lend to power projects than 
others. Power generation accounts for 62 per cent of the value of infrastructure loans 
sanctioned and 55 per cent of disbursals. Road projects come second, accounting for 20 per 
cent of the total infrastructure sanctions, and 24 per cent of disbursals. 
A fundamental factor limiting the participation of all types of banks in infrastructure 
financing relates to regulatory skull-drudgery, which raises the risk-profile of infrastructure 
sectors, and increases the risk-aversion of banks towards infrastructure financing. Even in 
cases where projects are being 'regulated through contracts', the inability to enforce the 
contract conditions and threat (and actual experience) of reopening of these contracts by 
government, greatly increases the risk profile of the projects. 
The risk-aversion of banks in financing infrastructure projects flirther manifests itself in 
their reluctance to enter projects at the early stages wherein project risks are concentrated. 
One of the main reasons cited for viable projects not reaching the financial closure quickly 
enough has been the lack of financial support at the initial stage of a project's life cycle. 
Commercial banks, of course, rarely take equity positions in infrastructure projects. 
Unfortunately, even the specialized infrastructure financing companies, such as Infrastructure 
Leasing and Financial Services Ltd. (IL&FS) and Infrastructure Development Finance 
Company (IDFC), have preferred to enter projects only after the Commercial Operations 
Date (COD) phase. Critics point out that the rationale for setting up these specialized 
institutions was precisely to take initial equity positions in these ventures, and provide the 
confidence necessary to attract further capital into the project. 
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Restrictive government policies and regulatory guidelines have further constrained the 
ability of insurance companies and pension funds to participate in infrastructure financing. 
For commercial banks, while RBI regulations do not prohibit banks from increasing their 
exposure to infrastructure sectors, the flexibility of banks to become more active in this 
segment is constrained by some of RBI's regulations that will likely have to play a significant 
financing role in the foreseeable future. Second, while the primary concern of this note is to 
examine finance-related factors that may constrain private investment in infrastructure, as 
noted, funding issues are closely linked to sector policy and regulatory framework. Third, the 
demand side also matters. Indeed, many financiers argue that, while they do have the 
resources, appetite and instruments to fiind infrastructure, the problem lies in the absence of 
financially viable 'bankable' projects with acceptable risk profiles. They argue that, if 
bankable projects existed, the funding could be made available. This goes back again to the 
issues related to the policy and regulatory environment in which infrastructure project 
developers and financiers in India have to operate. 
In order to provide an active incentive for banks to scale-up infrastructure financing, the 
RBI could consider classifying infrastructure as one of the priority sectors. Exposure to step 
down SPV's must be brought out of the group exposure norms. Moreover, as far as banks are 
concerned, liabilities created by the sale of long-term infrastructure bonds may be kept 
outside the purview of Statutory Liquidity Ratio (SLR) and Cash Reserve Ratio (CRR). 
Banks may also be encouraged to set up Project Finance Strategic Business Units where 
analysts are trained in sector specific areas for appraisal. Training of analysts for appraising 
infrastructure projects and identifying sector specific issues for them is also necessary. 
Sector-wise internal rating formats also needs to be developed as banks move from 
standardized approach to IRB approach. 
7.7. Limitations of the study 
The need, objectives, methodology and constraints of the methodology used for the study 
have been discussed in the chapter on methodology. The other limitations for the study can be 
acknowledged as follows: 
1. The study on project appraisal techniques and risk measurement tools used in Indian 
banks is essentially multidisciplinary involving banking, corporate financing, 
engineering, social and behavioral sciences, organizational theory, etc. Although an 
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attempt has been made to study the relevant aspects in as much detail as possible, 
there may be other factors which are not covered in the study. 
2. The study used sample surveys and structured questionnaires for gathering relevant 
information on organizational processes in banks. However, as the study was a private 
initiative for academic purpose, responses based on official bank documents prepared 
from time to time could not be obtained. Therefore the possibility of missing 
important points and details could not be ruled out. 
3. The study is confined to the views and suggestions of the bank officials. Keeping in 
view the sensibilities of banks to such studies, the views of bank customers on their 
projects for improvement of bank products and service qualities were ascertained 
through informal discussions. Views of other stakeholders in infrastructure projects 
like the concerned ministries, finance ministry, the Reserve Bank were also obtained 
through informal discussions. It may be desirable to codify their responses for a larger 
research study. 
4. The study was based on sample survey and descriptive research carried out on loan 
documents and case studies of selected banks. Although, the sample included bank 
officers from different types of banks, it was mainly drawn from bank officers from 
the public sector and old private sector banks. Therefore, the sample size suffers from 
two constraints, first it may considered as small, but then infrastructure finance being 
new area, not many appraising officers have experience and satisfy the strict control 
characteristics used for sampling, and second it may not exactly represent the entire 
Indian Banking Industry. 
5. Though project appraisal and risk measurement has been discussed in general for the 
infrastructure sector, for the purpose of detailed discussion and hypothesis testing, the 
study narrowed down to two sectors, that is road and power. As per statistics, 86.5 per 
cent of the disbursement of bank funds to infrastructure is made in these two sectors, 
hence, the study of these may be most relevant to the bankers. However, it is not 
possible to include detailed discussions on all sectors of infrastructure in a single 
research. Thus there is a possibility that the conclusions may not be exactly be 
generalized for infrastructure sector as a whole. 
6. The responses to the issues sought to be analysed and organizational practices sought 
to be understood were given by concerned officials as their personal experience or 
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perception. There is a possibility of divergence from processes /practices actually 
prevailing in the banks. 
7. The study used the RBI reports along with reports from Ministry of Power and Road 
and Surface Transport as secondary sources of data. However these reports have 
themselves indicated certain difficulties regarding the responses received. The RBI 
officials expressed the need for validation of some of these reports. 
8. The survey on practices in infrastructure finance was conducted in the years 2007 -09 
for the period covering seven years for projects sanctioned from the financial year 
2002 onwards, with monitoring reports till 2009. The data however may be indicative 
and not reflective of the current situation. 
9. The sample for creation of transition matrix is small on account of lack of quality data 
available at banks. It is also observed that rating migrations are steep depending on 
completion of construction period and commencement of operation date. On account 
of lack of data, the research has not been able to isolate this effect. 
7.8. Directions for Further Research 
Keeping in mind the limitations of methodology discussed in Chapter 2 as well as the 
constraints mentioned above, there is a need and scope for further inter-disciplinary research 
in this area. Some of the suggestions are: 
• Quantitative validation (statistical) of risk measurement and project appraisal 
framework given in suggestions with bank data. 
• Study other sectors of infrastructure, most importantly telecom and ports on similar 
parameters and broaden the scope of the present research. 
• Study the correlation of infrastructure development to economic expansion/growth 
rate. 
• Study the impact of infrastructure financing on capital adequacy requirements of 
scheduled commercial banks in the light of Basel II implementation. 
• Study tlie impact on socio-cultural environment by the increased spending on 
infrastructure development. 
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7.9. Conclusions 
The suggested formats for various organizational processes and procedures are written in this 
report. A list of books, reports and articles referred to for the research as also academic 
resources are given in the Bibliography. 
That the role of social sciences is also to study the fiiture developments in banking, and 
infrastructure finance in particular has been acknowledged by senior bankers. Infrastructure 
development will set India on its path to become a superpower. Especially post-financial 
meltdown, there is a tremendous thrust for infrastructure development as investment in 
infi-astructure may be counter-cyclical and recession-proof. The research on project appraisal 
and risk measurement in infrastructure financing by the Indian banks, has been mandated to 
fuel this growth, therefore the study was undertaken keeping in view the larger cause. 
Towards this, the present study attempts to strengthen efforts of banks to step up credit flow 
to infrastructure sector. 
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Annexure 1 .1 
Benefits for Infrastructure Sector announced in the Union Budget from 2001 -02 to 2009-10 
1. Budget 2009-10 
Finance Minister: Shri Pranab Mukherjee 
To ensure that infrastructure projects do not face financing difficulties arising from the current 
downturn, the Government has decided that IIFCL will refinance 60 per cent of commercial bank 
loans for PPP projects in critical sectors over the next fifteen to eighteen months. The IIFCL and 
Banks are now in a position to support projects involving a total investment of Rs.lOO thousand 
crore in infrastructure. Combined with the steps we are taking to increase public investment in 
infrastructure, this will provide a big boost to such investment. 
Highway and Railways 
The allocation during the current year to National Highways Authority of India (NHAI) for the 
National Highways Development Programme (NHDP) is being stepped up by 23 per cent over 
the 2008-09 (BE). Allocation for the Railways has been increased from Rs. 10,800 crore made in 
the Interim Budget for 2009-10 to Rs. 15,800 crore. 
Urban Infrastructure 
The Jawaharlal Nehru National Urban Renewal Mission (JNNURM) has been an important 
instrument for refocusing the attention of the State governments on the importance of urban 
infrastructure. In recognition of the role of JNNURM, the allocation for this scheme is being 
stepped up by 87 per cent to Rs. 12,887 crore in the current budget. To improve the lot of the 
urban poor, allocation has been enhanced for housing and provision of basic amenities to urban 
poor to Rs.3,973 crore in the current year's budget. This includes the provision for Rajiv Awas 
Yojana (RAY), a new scheme announced in the address of the President of India. This scheme, 
the parameters of which are being worked out, is intended to make the country slum free in the 
five year period. 
Brihan Mumbai Storm Water Drainage Project (BRIMSTOWA) 
To address the problem of flooding in Mumbai, Brihan Mumbai Storm Water Drainage Project 
(BRIMSTOWA) was initiated in 2007. The entire estimated cost of the project at Rs. 1,200 crore 
is being funded through Central assistance. A sum of Rs.500 crore has been released for this 
project upto 2008-09. Allocation has been enhanced for this project from Rs.200 crore in Interim 
BE to Rs.500 crore to expedite the completion of the project. 
Power 
The Accelerated Power Development and Reform Programme (APDRP) is an important scheme 
for reducing the gap between power demand and supply. Allocation for this scheme has been 
increased to Rs.2,080 crore, a steep increase of 160 per cent above the allocation in the BE of 
2008-09. 
Gas 
With the recent find of natural gas in the KG Basin on the Eastern offshore of the country, the 
indigenous production of Natural Gas is set to double with natural gas emerging as an important 
source of energy. LNG infrastructure in the country is also being expanded. Government 
proposes to develop a blueprint for long distance gas highways leading to a National Gas Grid. 
This would facilitate transportation of gas across the length and breadth of the country. 
Assam Gas Cracker Project 
The Assam Gas Cracker Project sanctioned in April 2006 is being executed at a cost of Rs.5,461 
crore. The capital subsidy of Rs.2,138 crore for the project is to be provided by the Central 
Government. The outlay for this project is being stepped up suitably. 
2. Budget 2007-2008: 
Finance Minister, Mr. P Chidambaram 
Fiscal Benefits 
• The benefit u/s 80 lA is extended to cross country natural gas distribution network, 
including gas pipeline and storage facilities integrated to network and also to navigation 
channel in the sea. 
• To facilitate the creation of urban infrastructure, issue of tax-free bonds is allowed 
through State Pooled Finance Entities for raising funds for a group of urban local bodies. 
• A five-year holiday from holiday from income tax for two, three or four star hotels as 
well as for convention centers with a seating capacity of not less than 3000. They should 
be completed and begin operations in the National Capital Territory of Delhi or in the 
adjacent districts of Faridabad, Gurgaon, Ghaziabad or Gautam Budh Nagar during the 
period April 1,2007 to March 31,2010. 
Policy Incentives 
• Allocation for Jawaharlal Nehru National Urban Renewal Mission (JNNURM) enhanced 
from Rs.4,595 crore in 2006-07 to Rs.4,987 crore in 2007-08 
• A separate window for rural roads under the Rural Infrastructure Development Fund to 
continue under RIDF-XIII in 2007-08 with a corpus of Rs.4000 crore Provision for the 
National Highway Development Programme increased from Rs.9,945 crore in 2006-07 to 
Rs. 10,667 crore next year. 
Public Private Partnership 
• Revolving fund with a corpus of Rs.lOO crore set up to quicken project preparation of a 
shelf of bankable projects that can be offered under for competitive bidding. The IJund 
will contribute upto 75% of the preparatory expenditure in the form of interest free loan 
that will be eventually recovered from the successful bidder. 
2. Budget 2006-2007: 
Finance Minister, Mr. P Chidambaram 
Fiscal Benefits 
Industrial Park 
• Under Section 80 IA of the Income Tax Act, which appHes to infrastructure facilities, the 
terminal date for developing an industrial park has been extended 
from March 31, 2006 to March 31,2009. 
Power 
• . Under Section 80 lA of the Income Tax Act which applies to infrastructure facilities, the 
terminal date for power sector the date is extended to March 31, 2010 
Policy Incentives 
Telecommunications 
• . Rs.1500 crore from the Universal Services Obligation Fund in 2006-07 to achieve the 
ambitious target of 250 mn telephone connections by December 2007. 
Power 
• In order to create an enabling and empowered framework to carry out reforms in 
Power sector, the Prime Minister will establish an Empowered Committee of Chief 
Ministers and Power Ministers. 
Transport 
• The Budget support for NHDP enhanced from Rs.9320 crore to Rs.9945 crore in 
2006-07. 
• A sum of Rs.550 crore for a special accelerated road development programme for the 
North Eastern region 
3. Budget 2005-2006: 
Finance Minister, Mr. P Chidambaram 
Fiscal Benefits 
Transport 
• Exemption from tax on income of a foreign entity arising out of agreements between it 
and an Indian entity to acquire aircraft or aircraft engines on lease, extended up to 
September 30,2005. 
Policy Incentives 
Roads 
• .Increase in allocations for NHDP from Rs 65.14 billion in 2004-05 to Rs 93.20 
* billion in 2005-06. 
• A special purpose vehicle (SPV) to finance infrastructure projects (roads, ports, 
airports and touri:m) with Rs 100 billion borrowing limit and a provision of Rs 15 billion 
for viability gap funding for infrastructure projects. An Inter-Institutional Group of banks 
and financial institutions will appraise the projects. Government will communicate the 
borrowing limit to the SPV at the beginning of each fiscal year. 
4. Budget 2004-2005: 
Finance Minister, Mr. P Chidambaram 
Fiscal Benefits 
Power 
• The benefit u/s 80 lA is extended to power sector projects undertaken during April 1, 
2004 to March 31, 2006, in order to promote renovation and modernization of existing 
transmission and distribution lines. 
Healthcare 
• . The benefit u/s 80 IB is extended to new hospitals with 100 beds or more set up in rural 
areas. Such hospitals will be entitled to a 100% deduction of their profits for a period of 5 
years 
Telecommunications 
• The terminal date for benefits u/s 80 lA to telecom sector is extended from March 31, 
2004 to March 31, 2005. Under Section 80 I-A, a telecom operator is entitled to 100 per 
cent exemption on taxable profit for 5 years and 30 per cent exemption for the next 5 
years during the initial 15 years from the date of commencement of commercial 
operations. 
Pf^ Mcy Incentives 
• . Inter-Institutional Group (IDBI, IDFC, ICICI Bank, SBI, LIC, Bank of Baroda and 
Punjab National Bank) will pool their resources on a callable basis, and a sum of Rs. 
40,000 crore will be made available as and when necessary to ensure speedy conclusion 
of loan agreements and implementation of infrastructure projects. Initially, airports, 
seaports and tourism will be the target sectors of the IIG 
• The Ministry of Shipping proposes to establish a SPV to raise funds for the 
Sethusamudram Ship Canal Project. The Government will participate in the funding 
through a mix of equity support and debt guarantee. 
5. Budget 2003-2004: 
Finance Minister, Mr. Jaswant Singh 
Fiscal Benefits 
Water Supply 
• . Depreciation @100% on plant and machinery and buildings that house such plant and 
machinery forming part of a water supply project or a water treatment system. 
• Water supply projects are now totally exempt in regards to capital goods and 
machinery, both from customs and excise duties. 
• Pipes that bring raw water from source to the treatment plant and for conveying 
treated water to the storage place have been exempted from excise duty. 
Power 
. Custom duty on specific equipment for high voltage transmission projects reduced from 25% to 
5%. 
Petroleum 
. Custom duty on LNG regassification plants reduced from 25% to 5%. 
Policy Incentives 
• . The cess on diesel and motor spirit increased by 50 paise per litre to raise 
additional resources of Rs. 2600 crore for road development. 
• 48 projects have been identified where the traffic volume justifies four laning. These 
projects will be funded on a BOT basis, with Government providing a subsidy in the form 
of annuity flow to meet only the shortfall between anticipated revenue and loan 
repayment liabilities 
• The mega power project policy is further liberalised by extending all the various duty and 
licensing benefits to any power project that fulfils the conditions already prescribed for 
mega power projects. 
• . Rs. 20 crore allocated to CSIR for research in solar energy, wind turbines and 
hydrogen fuels as alternatives to fossil fuels 
6. Budget 2002-2003: 
Finance Minister, Mr. Yashwant Sinha 
Fiscal BeneHts 
• . The deduction available u/s 80HHD of the Income-tax Act in respect of foreign 
exchange earnings of hotels or tour operators will be enhanced to bring it in line 
with the deduction available to exporters u/s 80HHC. 
• . A deduction of 50% of the profits earned by units setting up and operating large 
convention centers will be allowed for 5 years u/s 80-IB. 
• Customs duty on specified equipment for ports and airports reduced to 10%. 
• Aero planes, helicopters, gliders, simulators of aero planes and their parts and raw 
materials are exempt from duty. 
Policy Incentives 
Transport 
• The Pradhan Mantri Gram Sadak Yojana is further allocated Rs. 2500 crore for the year 
"2002-03 
• . It is proposed to corporatise major ports in a phased manner. With corporatisation of the 
existing ports and new private sector ports coming up, the regulatory structure will be 
strengthened 
• Private sector participation in Greenfield airports will be encouraged through a package 
of concessions. 
Power 
• . A new interest subsidy scheme called Accelerated Rural Electrification Programme is 
introduced and an outlay of Rs.l64 crore has been provided for this scheme in 2002-03. 
• . The APDP is being redesigned as the Accelerated Power Development and Reform 
Programme with an enhanced plan allocation of Rs.3500 crore for 2002-03. The focus of 
reform has shifted from generation to transmission and distribution. 
Tourism 
• . SPV will be permitted in tourism sector to raise resources from both public and private 
sectors for infrastructure development in these circuits. 
Infrastructure - Multi sector 
• An Infrastructure Equity Fund of Rs. 1000 crore will be set up to help in providing equity 
investment for infrastructure projects. Contributions to the Fund to be managed by the 
IDFC, would initially be made by public sector insurance companies, financial 
institutions and some banks. 
• . An institutional mechanism is being set up to coordinate the debt financing by financial 
institutions ad banks of infrastructure projects larger than Rs. 250 crore. 
• IDFC will act as the coordinating institution with primary responsibility for different 
sectors being shared with IDBI and ICICI. 
• Public private partnership will be encourage for the provision of infrastructure 
facilities, the modalities for which are being worked out by a Task Force. 
7. Budget 2001-2002: 
Finance Minister, Mr. Yashwant Sinha 
Fiscal Benefits 
Infrastructure - Multi sector 
• . A 10 year tax holiday proposed for core sectors of infrastructure viz., roads, highways, 
rail system, water treatment and supply, irrigation, sanitation and solid waste 
management systems, to be availed during the initial 20 years. 
• A 10-year tax holiday is proposed for airports, ports, inland ports and waterways, 
industrial parks and generation and distribution of power, to be availed during the initial 
15 years. The period of commencement of business for power and industrial parks is also 
being extended up to March 31,2006. 
• Any income by way of interest, dividends or long-term capital gains from such 
investments (investors providing long term finance or investing in the equity capital of 
the enterprises engaged in infrastructure facility) is fully exempt. This concession is 
extended to guarantee commissions and credit enhancement fees earned by FIs from 
infrastructure enterprises. Co-operative Banks will also be eligible for exemption of their 
income from investments in approved infrastructure facilities. This benefit has been 
withdrawn vide Finance Act 2006 wef FY 2006-07. 
SEZs 
• To encourage development of industrial infrastructure, the 10-year tax holiday will be 
available to developers of SEZs on the same lines as developers of industrial parks. The 
income of investors making long term investment for the development of SEZs will also 
be exempt. 
Telecommunications 
• . A 5-year tax holiday and 30% deduction for next 5 years will be available to units in the 
telecommunications sector commencing the operations on or before March 31, 2003. 
These concessions will also be extended to internet service providers and broadband 
networks. 
Transport 
• Tax holiday for 5 years and 30% deduction of profits for next 5 years to the enterprises 
engaged in the integrated business of handling, transportation and storage of food-grains. 
• Rate of depreciation increased to 25% for ships and inland water vessels 
Policy Incentives 
Transport 
• . With the objective of achieving rural connectivity, a central allocation of Rs.2500 
crore is made towards the Pradhan Mantri Gramodaya Yojana. 50%) of the diesel cess is 
earmarked for development of rural roads. 
Power 
. To improve the power distribution system in rural areas, a sum of at least Rs.750 crore 
out of RIDF has been earmarked for rural electrification works. REC is allowed to float 
capital gains tax exemption bonds along with NABARD and NHAI under Section 54 EC 
of the Income Tax Act. 
The Central Government is accelerating the programme of reforms in SEBs on the basis 
of specific milestones that are being built into MOUs entered into with State 
Governments. Plan allocation to the Accelerated Power Development Programme has 
been stepped upto Rs. 1500 crore next year from Rs. 1000 crore thfs year. Priority under 
APDP would be given to those states that undertake reform. 
• 
Annexure 1.2 
Regulation of Infrastructure Sector 
1. The Regulatory State 
With the economic liberalisation initiated in the 1990s, the state has tentatively begun to vacate 
some of the commanding heights of the economy, where state responsibility for the provision of 
services was synonymous with state ownership. The new approach makes space for public 
private partnerships in provision of infi^ astructure and services combined with extensive state 
regulation for safeguarding user interests. The command and control mode of governance that 
relied on state ownership of infrastructure services is gradually moving towards a new mode of 
regulatory governance where public private partnerships and private sector participation require 
governmental priorities to be achieved through independent regulation and the law of contract. 
This transformation, however, remains an inadequately understood process. 
Regulation may be broadly understood as an effort by the state 'to address social risk, market 
failure or equity concerns through rule-based direction of social and individual action.' 
Economists regard economic regulation by the state as necessary only when a natural monopoly 
exists, or where a dominant player abuses monopoly power or to overcome some other form of 
market failure. Economic regulation is seen to be that part of regulation which seeks to achieve 
the effective functioning of competitive markets and 
where such markets are absent, to mimic competitive market outcomes to the extent possible. 
Within economic regulation, the two core regulatory tasks are the setting of maximum tariffs and 
enforcing of minimum service standards. It also identifies and addresses subsidies and cross-
subsidies in the pricing of infrastructure services. States generally use economic regulation in a 
broader context to achieve a range of non-market objectives which include ensuring universal 
and equitable access, consumer protection and maintaining safety and health standards. 
(Planning Commission, 2008) 
2. Regulatory Framework for the Infrastructure Sectors 
The regulatory framework in the infrastructure sectors has developed autonomously within each 
infrastructure sector with very little co-ordination or cross fertilisation of ideas across sectors. 
The table on the next page (Table 4) captures the broad legislative and institutional framework 
currently prevailing in the key infrastructure sectors. 
A survey of the provisions of the existing statutory and institutional framework suggests the 
absence of a common regulatory philosophy guiding the evolution of regulatory institutions in 
these infrastructure sectors. Political constraints and ministerial preferences over time seem to 
have dominated the reform agenda in different infrastructure sectors. It is time to recognise that 
institutionalising a robust regulatory philosophy based on a framework with adequate capacity is 
a necessary, though not sufficient, condition for accelerated and sustainable growth of 
infrastructure. 
Table ] 
Sector 
Transport 
Roads 
Transport 
Rail 
Transport 
Airports 
Transport 
Ports 
Energy 
Power 
: Legislative and Institutional Framework 
Relevant Statutes 
- National Highways Act of 
India 
- Central Road Fund Act, 
2000 
- The control of National 
Highways ( Land and 
Traffic Act, 2002) 
- Indian Railway Board 
Act 1905 
-Railways Act 1989 
-Aircraft Act 1934 
- Airports Authority of 
India Act, 1994 
- Air Corporation ( Transfer 
of Undertaking and Repeal 
Act) 
Indian Ports Act, 1908 
Major Port trust Act, 1963 
Electricity Act 2003 
Regulatory Authority 
No sectoral regulator 
No regulatory authority. NHAI 
acts as regulator as well as the 
operator. States have floated 
their own corporations and 
agencies. 
Investors have no recourse to an 
independent regulator 
Railways act as the operator as 
well as the regulator. 
Investors have no recourse to 
independent regulator 
AAI is the operator as well as 
the regulator. Director General 
of Civil Aviation (DGCA) as 
well Bureau of Civil Aviation 
Security (BCAS) regulates 
safety and technical aspects 
only. 
Investors have no recourse to an 
independent regulator. 
Proposed to set up the Airports 
Economic Regulatory Authority. 
Tariff authority for major ports ( 
TAMP) has the sole function of 
tariff setting. 
Investors and users have no 
recourse to an independent 
regulator on other matters such 
as dispute resolution, 
performance standards, 
consumer protection and 
competition. 
- No energy sector regulator 
- Regulatory commissions at 
centre and state with veiy 
extensive functions and powers. 
Track record not as yet 
convincing. 
Energy 
Oil and Gas 
Communication 
Telecom and Internet 
Water Supply and 
sanitation 
- Petroleum and Natural 
Gas Regulatory Board Act 
2006. 
- Petroleum Act, 1934 
- Petroleum and Minerals 
Pipeline ( Acquisition of 
Right of user in Land) Act, 
1962 
- Oil Fields ( Regulations 
and Development) Act, 
1948 
Communication 
Convergence Bill 2001 
Indian Telegraph Act, 1885 
Indian Wireless Telegraphy 
Act, 1933 
Telecom Regulatory 
authority of India Act, 1997 
Information Technology 
Act, 2000 
Indian Easement Act, 1882 
Water ( Prevention and 
control of pollution ) Act, 
1974 
The Petroleum and Natural Gas 
regulatory Board set up in 
October 2007 will regulate the 
refining, processing, storage, 
transportation, distribution and 
marketing of petroleum 
products. 
Director General of 
Hydrocarbons licenses and 
regulates the exploration and 
optimal exploitation of 
hydrocarbons. 
The draft bill proposes a secto'-al 
regulator to promote, facilitate 
and develop the carriage and 
content of communications. 
TRAI has been given the 
responsibility to regulate 
telecom and internet service 
providers. 
No regulatory authority 
Central ground water authority 
is responsible for regulation and 
control of ground water 
development with powers to 
control pollution and protect the 
enviroimient. 
3. Comparative Analysis 
The approach to the creation of a regulatory framework in four jurisdictions, namely the United 
States, United Kingdom, Australia and Sri Lanka is looked into. 
United States 
The US has pioneered the creation of Independent Regulatory Agencies whose core function is 
to create and improve the legal and institutional structures which support a market economy. 
These agencies are created by Acts of Congress and may be either specific in their remit, like the 
Federal Aviation Authority or a multi-sector regulator like the Federal Communication 
Conmiission. The enabling legislations have created regulatory institutions in a piece meal 
fashion over the last century and these are not uniform in scope and design. Regulatory agencies 
are regarded as a part of the executive branch, but they are not subject to everyday political 
interference. Instead they are closely supervised by the Congress which vets appointments, 
requires all rules to be presented before it and n\ay subject agencies to careful scrutiny through 
the committee system. Regulatory agencies are empowered to create and enforce rules which 
carry the force of a law. Individuals, businesses, and private and public organizations can be 
fined, sanctioned, forced to close, and even jailed for violating federal regulations. To ensure 
greater transparency and democratic accountability to the rule making process, the Congress laid 
out the basic framework under which rulemaking is conducted in the Administrative Procedure 
Act (APA), 1946. It remains the basic legislative standard on the process of rulemaking which 
applies across all regulatory institutions. 
United Kingdom 
The programme of economic reform involved the privatization of state utilities and the creation 
of independent regulators to take over the responsibilities of erstwhile ministries. Through the 
1980-90s this process was carried out on a case by case basis where regulators, non-departmental 
government bodies and quasi non-governmental organizations were created in each sector to 
carry out the state's role. By the mid-90s there were several such bodies which came into being 
with overlapping and clashing jurisdictions. Moreover there was lack of a common approach, 
consistency and quality of performance of these non-state bodies resulting in a situation where 
some bodies were performing worse than their previous avatar - the department! An important 
feature of the regulatory institution in UK is that the regulators term and autonomy are not 
necessarily enshrined in law. For example, the electricity and gas regulator is appointed by the 
government and serves at the pleasure of the Queen without any statutory guarantee relating to 
its terms or conditions of service. However, the conventions in UK have ensured that the 
selection is credible while autonomy in functioning is virtually taken for granted. Since the mid-
1990s regulatory reform has topped the agenda in the UK. This has taken two directions. First, 
there has been the attempt to create a multi-sector regulator in some utilities industries with the 
Utilities Act 2000 which sought to bring the gas and electricity regulators imder a single statute 
to streamline the regulatory framework and eliminate overlapping regulations. Similarly, the 
commimications regulator has jurisdiction over telecommunications, television, radio and 
wireless communications. Secondly, there has been an attempt to empower the ministers to 
remove or reduce burdens resulting from legislation. This has been done through the Legislative 
and Regulatory Reforms Act, 2006 ("LRRA") which replaced the Regulatory Reform Act, 2001. 
The LRRA permits a minister to pass any orders specifically and only for the purposes of 
"reducing any burden or the overall burden resulting directly or indirectly for any person from 
any legislation" where burden is defined to include (a) a financial cost, (b) an administrative 
inconvenience, (c) an obstacle to efficiency, productivity and profitability, or (d) a sanction 
criminal or otherwise, which affects the carrying on of any lawful activity. Before making an 
order, LRRA requires the relevant minister to be satisfied that the proposed order is "transparent, 
accountable, proportionate and consistent", and that legislative change is required to secure the 
policy objective, that the proposed order "strikes a fair balance" between the public interest and 
the interests of any persons adversely affected, does not remove any "necessary protection", and 
does not prevent anyone from exercising rights or freedoms that they "might reasonably expect 
to continue 
to exercise". 
The Utilities Act 2000 regulates three utilities industries by specifying precise sectoral goals to 
be achieved by each regulator. While this UK statute allows the several existing regulators to 
continue to exist, it brings their regulatory functions and objectives under a single statute. 
Further, the statute streamHnes the appointment and dismissal of regulators, their accountabihty 
to Parliament and the regulatory processes they adopt. In some ways, the legal framework for 
regulation of the utilities sector in the UK at the turn of the century was akin to the present 
Indian situation where existing regulators were governed by sector specific statutes with diverse 
regulatory objectives as well as different regulatory structures and processes. Much like the UK 
we will need a period of consolidation whereby regulation across utility sectors is standardized 
through a consolidating legislation which applies to all existing regulators. 
Australia 
The regulation of public utility industries in Australia is divided between the Commonwealth and 
the States in an intricate manner. The Commonwealth or Central government has control over 
competition policy, ensuring access to essential infrastructure and regulating access to national 
networks in all sectors, as well as telecom, airports and national road projects. The States may 
regulate water, intra-state transport, ports and electricity and gas generation, distribution and 
retail supply. The often complex distribution of regulatory competence between the federal 
government and the provincial governments resembles the Indian regulatory context. The legal 
framework which establishes this regulatory framework is diverse. There is no standardization in 
regulatory institutional formats, objectives or regulatory process at either State or Central level. 
Each regulator is established under its ovm legislation which sets out the objectives of regulation, 
the institutional framework and the processes to be followed while achieving these objectives. 
Most states have adopted a multi-sector regulatory model so that a single regulator covers 
electricity, gas, water, urban transport as well as ports and other sectors. The regulators are 
invariably commissions whose members are drawn from the fields of economics, business, legal 
and finance, and consumer protection. They are usually appointed for fixed terms by the Premier 
of the State, The most important learning from the Australian experience is with respect to 
Centre State co-ordination to develop a common regulatory approach in some sectors. For 
example, the national markets in electricity and gas through inter-connected networks were 
developed using common national market rules agreed upon after extensive consultation between 
the provincial and federal governments, utility industries, consumers and other stake holders. 
Sri Lanka 
The Independent Regulatory Agency is a relatively new feature in Sri Lanka. In the last two 
decades, several regulators were created by enabling statutes to regulate specific sectors of the 
economy. More recently there has been an effort to set up multi-sector regulatory institutions 
which combine the jurisdiction and scope of the previously sectoral regulators in a single 
institution. The rationales articulated for the multi-sector regulatory approach are eclectic and 
diverse. Some suggest that the degree of commonality in the object of regulation where the rapid 
economic development of core infrastructure areas through private sector participation allows for 
an integrated approach. Moreover the tools and form of regulation used in these sectors are often 
similar. For example, tariff regulation and universal service are concerns of all these sectors. 
Further, if the regulatory processes and regulatory knowledge are shared across sectors then the 
costs of running a single multi-sector regulator may be lower than that of running several multi-
sector regulators. Finally, it is suggested that a multi-sector body will be less vulnerable to 
political and regulatory capture as several ministries and industries will be vying for very 
different regulatory outcomes across several sectors of the economy. 
The Public Utilities Commission of Sri Lanka Act, 2002 was the result of this reform initiative. 
This statute establishes the Public Utilities Commission of Sri Lanka to regulate certain utilities 
industries pursuant to a coherent national policy. The statute provides for the regulation of public 
utilities industries set out in a Schedule to the Act which may be amended by a Parliamentary 
resolution adding or deleting any utilities industry. Presently the schedule includes just two 
industries: electricity and water services but potentially several other sectors may be brought 
under the single utilities regulator. The Sri Lankan approach sets out a common regulatory 
approach by specifying the objectives of regulation of utilities industries to be: the protection of 
consumer interests, promoting competition, promoting efficiency in the operations of and capital 
investment in public utilities industries, benchmarking utilities services against international 
standards, promoting safety and quality in service and ensuring that price controlled entities are 
able to raise adequate financial resources. The relationship between the concerned Minister and 
the Commission is clearly spelt out as the Minister may only issue general policy guidelines in 
writing which set out national priorities in the sustainable development of the sector and any 
measures which may be necessary to service under-developed areas of the country or 
disadvantaged sections of consumers. The independence of the regulator in day to day affairs is 
ensured by allowing for no other instructions to be issued by the Minister. Though Ministers are 
empowered to appoint regulators they must do so with the concurrence of a bipartisan 
Constitutional Commission. Ministers cannot dismiss the regulator. However, under exceptional 
circumstances the Minister may petition the Parliament to have a regulator removed, and this 
resolution must be passed by a majority of members in Parliament. 
The Commission is made accountable to Parliament by requiring it to submit annual reports 
which outline a general survey of developments including how it has achieved its specific 
mandates. This report should present the enforcement actions carried out by the Commission and 
outline the extent to which the particular sectors of the economy have achieved the targets set for 
them. 
All the above point out to a need for transparent and effective regulatory practices for the 
development of infrastructure sector. 
Annexure 4.1 
Questionnaire Number: 
Proiect Appraisal and Measurement of Risk in Infrastructure Financing by Indian Banks: A Survey 
Questionnaire 
Name of the Bank: 
Name of the Respondent: 
Position Held: 
No. of Years experience 
In Banking 
In Credit/Project Appraisal 
General items on Infrastructure Projects Financing 
1. Does your bank give specific exposure norms for exposure to infrastructure sector? 
2. Have you appraised : 
i) Corporate Projects 
ii) Infrastructure Projects 
3. Have you appraised projects in the following sectors: 
i) Roads 
ii) Power 
4. (a) Does your bank follow Reserve Bank of India guidelines, dated Nov 30, 2007 to identily projects in 
Infrastructure sector? Yes No 
(b) Please mention any other source of guideline you follow in identifying Infrastructure 
sector 
(c) Does your bank categorize projects in Infestructure sector as 
Large Corporate 
Real Estate 
Any other? 
(d) Can you name any other category of project in Infrastructure sector, apart from the ones mentioned above, 
in which your bank may classify infrastructure projects? 
5. Projects that you have appraised, what was the role of your bank ( Please Tick) 
a) Lead Banker of the Loan Consortium/Syndicate 
b) Member of the Consortium / syndicate 
6. Was your bank also responsible for project appraisal at the development stage before looking at the 
ftmding issues? Yes No 
7. (a) Are you aware of relaxed exposure ceiling and other prudential norms for individual/group borrowers for 
financing infrastructure projects? Yes No 
(b) Are you aware of relaxed prudential norms for classifying assets as NPA in Infrastructure sector? 
Yes No 
8. Does you bank enjoy take out financing facilities with any other Bank/Financial institution? 
Yes No 
9. What are the credit facilities that you extend to the borrower normally while financing in Infrastructure 
(Please Tick) 
i) Rupee Term Loans 
ii) Foreign Currency Term Loans 
iii) External Commercial Borrowings 
iv) Non Fund Based including Bank Guarantee and Line of Credit 
v) Suppliers Credit 
vi) Subordinated Loans 
vii) Bond Loans 
viii) Soft Loans by Govt. 
ix) Seed Capital assistance 
x) Grants by Government 
xi) Guarantees (Financial/Performance) 
xii) Any others 
Note: You are requested to proceed further only if your answer to Question no. 1. 2 and 3 above is "YES" 
in all the choices. 
Thank You for your time, if the answer to even one of the choices in Question no. 1.2 and 3 is NO. 
Please note that there are three sections a. b and c in this questionnaire. 
Section A: PROJECT APPRAISAL 
Please answer this section keeping in mind only the issues concerning project appraisal 
a) Please indicate the relative importance of following factors along with the subvariables, in appraisal 
of the project ( on a scale of 1-5, where 1 is of Very Low importance/not relevant ; 2= low 
importance ; and 5 very high importance) for 
For Highways (Roads) Projects (please use column I) 
For Power Projects (please use column II) 
10. Management Quality 
1. Sponsors of SPV have a transparent shareholders agreement 
2. Sponsors have a good track record in executing similar projects _ 
3. Sponsors are known for financial prudence _ 
(corporate governance, existing account, conduct of which is satisfactory) 
4. Sponsors can infuse additional capital later on _ 
5. Government grant or viability gap funding _ 
6. Any Other, please specify 
11. Market Potential 
1. Demand Issues 
a) Single or multiple buyer(s) of Infrastructure service _ 
b) Contractual agreement with the buyer(s) _ 
c) Long term demand supply gap/market growth _ 
d) Competition from new entrants/Alternate facilities _ 
e) Cyclicality/Recession in general economy, Govt policies 
f) Any other, please specify 
2. Price Issues 
a) Charges predefined by the Govt. agency/Bidder _ 
b) Are charges /bids servicing costs _ 
c) Offtake: Demand Driven or Take or Pay _ 
d) Charges economical for the offfaker _ 
e) Level of competition _ 
(Location/size etc) 
f) Any other, please specify 
12. Technological /Technical Issues 
1. Land acquisition/ Rehabilitation & Resettlement issue _ 
2. Clearance from MOEF/PCB/Others 
3. Lenders Independent Engineer's opinion on aggressiveness of project cost_ 
4. Technology and operational risk issues 
5. Testing and commissioning risks 
6. Any other, please specify 
13. Construction Issues 
1. Fixed Time Fixed Price all inclusive EPC contract _ 
2. Liquidated damages. Defects Liability 
3. Parent company guarantees _ 
4. Reasonability of EPC contract price _ 
5. Benchmarking EPC against similar contracts _ 
6. Any other, please specify 
I (Road) II (Power) 
14. Operations Issues 
1. Pricing of operations and management contract 
2. Track record of O &M contractor, Management strength, Turnover etc 
3. Defining events of default 
4. Input Linkages ( Supply and Transport) 
5. Termination/Quick replacement in case of suboptimal performance 
6. Any other, please specify 
15. Legallssues 
1. Charter of the special purpose entity 
2. Trustee and inter-creditor arrangements 
3. Enforceability of rights & remedies in case of project distress 
4. Legal opinion on documentation and taxation 
5. Dispute redressal mechanism. 
6. Any other, please specify 
16. Force Majeure Issues 
1. Identification of Force Majeure Events(Political/Non Political) 
2.Sufficient Insurance coverage to prevent default 
3. Enforceability of contract termination due to Force Majeure Event 
4. Coverage of supply default/Ease with project can return back to operations 
5. Termination benefits/Compensation to lenders 
6. Any other, please specify 
17. Funding Issues (I) 
1. Strength of project sponsors 
(Equity commitment, sources of funding) 
2.Stability of project cash flows 
3. Tenor of loans 
4. Reasonableness of capital costs 
5. Viability and Bank ability of projects 
6. Any other, please specify 
18. Funding Issues (II) 
Q. What in your opinion is the reasonable range for under mentioned ratios while you are appraising projects ui 
Road sector ( Please Tick) 
1) Internal rate of return (IRR) 
Roads)-a) <5% b)5-10% c)10-15% d)>15% 
Power)-a) <5% b)5- 10% c) 10-15% d)>15% 
2) Earnings before Depreciation, Interest Taxes and Amortisation(EBIDTA) margins 
Roads)-a) 0-15% b) 15-30% c) 30-45% d)>45% 
Power)- a) 0-15% b) 15-30% c) 30-45% d) >45% 
3. Return on Investment (ROI) 
Roads)- a) 0-10% b) 10-20% c)20-30% d)>30% 
Power)- a) 0-10% b) 10 -20% c) 20 -30% d) >30% 
4. Debt Equity Ratio 
Roads)-a) 1-1.5 b) 1.5-2.0 c )2 -2 .5 d)>2.5 
Power)-a) 1-1.5 b) 1.5-2.0 c )2 -2 .5 d)>2.5 
5. Debt Service Coverage Ratio 
Roacls)-a)<l b) 1 -1.5 c) 1.5 -2.0 d) >2.0 
Power)~a)<l b) 1-1.5 c) 1.5-2.0 d) >2.0 
6. Fixed Asset Coverage Ratio 
Roads)-a) <1 b) 1-1.25 c) 1.25-1.50 d)>1.50 
Power)-a) <1 b) 1-1.25 c) 1.25-1.50 d)>1.50 
7. Minimum Promoters contribution (equity)in Special Purpose Vehicle 
Roads)- a) < 10% b) 10 -15% c) 15-20% d) > 20% 
Power)- a) < 10% b) 10 -15% c) 15-20% d) > 20% 
8. Total Outside Liabilities to Tangible Net Worth Ratio 
Roads)-a)<l b) 1-1.50 c) 1.5-2 d)>2 
Power)-a) <1 b) 1-1.50 c) 1.5-2 d) >2 
Section B: RISK IDENTIFICATION AND MEASUREMENT 
19. Please Tick the risks sub-elements, if they are relevant risks associated with infrastructure projects 
Development stage 
Development stage 
a) Development or bid risk 
b) Equity Partners related risk 
c) Financing Risk (Financial Closure) 
d) Any other, please specify 
Construction Stage 
a) 
b) 
c) 
d) 
e) 
Time overrun risk 
Cost overrun risk 
Performance risk 
External Parties Risk 
Any other, please specify 
Operational Stage 
a) 
b) 
c) 
d) 
e) 
f) 
g) 
Input related risk 
Performance related risk 
Economic offtake risk 
Currency Risk 
Political risk 
Refinance Risk 
Any other, please specify 
20. Based on your opinion on the bearing that these factors will have on project cash, please 
tick the relevant risks 
Highways (Roads) Projects (please use column I) 
Power Projects (please use column II) 
Column 1 (Highways) Column II (Power) 
1. Promoters Risk 
2. Market Risk (Demand, Price etc) 
3. Financing Risk (Financial Closure, Equity Infusion etc) 
4. Construction Risk (Time, Cost Overrun) 
5. Supply Risk ( Supply and Transportation ) 
6. Regulatory and Legal Risk 
7. Force Majeure Risk 
8. Operations and Maintenance Risk 
9. Environmental Risk 
10. Interest Rate Risk 
11. Any other, please specify 
21. Please tick whether the following elements are used for credit risk assessment and analysis: 
a) Stipulating Benchmarks for important ratios 
b) Perform sensitivity and scenario analysis on cash flows 
c) Single/Group borrower limits 
d) Maximum exposure limit to each sector 
e) Maturity profile of loan book 
f) Any other, please specify 
22. Does your bank perform the following activities for Credit Risk Managenient(Please Tick) 
a) Industry Studies/Profiles 
b) Periodic Credit calls 
c) Develop MIS 
d) Credit Risk Rating/Risk scoring 
e) Annual Review of accounts 
0 Credit Audit 
g) Any Other, Please specify 
23. Please indicate if your bank uses these under mentioned techniques for pricing credit risk?(PIease Tick) 
a) Portfolio Quality 
b) Value of collateral 
c) Market forces 
d) Perceived value of accounts 
e) Strategic reasons 
f) Portfolio Sector Exposure 
g) Any other, please specify 
24. At what interval, credit risk assessment is repeated in your bank? 
Monthly Quarterly Bi annually Annually_ 
25. Does your bank use "portfolio approach" for modeling credit risk in each sector? 
Yes No 
26. Please indicate which of the following Credit Risk Model you use for evaluating Credit 
Portfolio (Please Tick) 
a) Altman's Z score model 
b) Merton Model 
c) KMV Credit Monitor Model 
d) Credit Metrics 
e) Credit Risk 
0 McKinsey Credit Portfolio View 
g) Any Other, 
27. Which approach you are using for measuring capital requirements for credit risk in Infrastructure 
sector? (Please Tick) 
1. Standardised Approach 
2. Foundation Internal Rating Based Approach 
3. Advanced Internal Rating Based Approach 
Section C: STRUCTURAL AND SECURITY ISSUES 
28. a) What are the major Transaction Documents that you come across in financing the Infrastructure sector? 
(Please Tick) 
PROJECT DOCUMENTS 
i) Concession Agreement 
ii) Govt. Licenses 
iii) Document of Title to Land 
iv) Shareholders' Agreement 
v) EPC Contract 
vi) O&MContract 
vii) Environmental Clearances 
viii) Any Others 
FINANCING DOCUMENTS 
i) Common Loan Agreement 
ii) Hypothecation Agreement 
iii) Mortgage Deed 
iv) Inter Creditors Agreement 
v) Trust & Retention Account Agreement 
29.. What are the major security documents?(Please Tick for each column, if applicable) 
a) Mortgage Documents Corporate Projects Infrastructure projects 
Does the bank create a charge on 
i) All Fixed assets of the sponsor company 
ii) Limited to Project assets only 
b) Deed of Hypothecation 
Does the bank create a charge on 
i) Movable, fixed/current assets of the sponsor company 
ii) limited to Project assets 
c) Share Pledge agreement 
Equity Pledge from the sponsors 
If no in either case, what charges so you seek on the sponsor equity?_ 
d) Escrow accounts/Trust and Retention account 
Is the escrowable capacity of the offtaker an issue? Yes No_ 
"5) Indicate whether your bank adopts the following practices: 
i) Full recourse to the balance sheet of the sponsor as security 
ii) No recourse to the balance sheet of the promoter as security_ 
iii) Partial recourse to the balance sheet of the promoter 
that means recourse and support in defined conditions like cost overrun etc. 
In a cor] 
Yes No 
f) rporate finance, normally the bank obtains more security than Infrastructure projects. Do you agree? 
3S N
30. Please rate the following parameters on a scale of 1-5 (where 1 is of Very Low importance/not relevant; 2= low 
importance ; and 5 very high importance) based on their relative importance in appraisal for projects in ; 
(Please Tick) 
Corporate Projects Infrastructure Projects 
i) Sponsors Track P.ecord/Support &Capital Cost 
ii) Project Cash Flows & Project Viability 
iii)Collateral/Security/Recourse to promoter 
iv) Legal and conti-actual dependence 
v) Capital Costs and Ideal Debt:Equity, DSCR ratios 
Any thing else you consider important regarding Infrastructure sector which is not covered in this questionnaire? 
Thanks 
Annexure 6.1-Rating Data 
Company Name 
1 Airports Authority of India 
2 Apollo Hospitals Enterprise Ltd. 
3 Bharat Heavy Electrical Ltd. 
4 Bharat Petroleum Corporation Ltd. 
5 Bharat Sanchar Nigam Ltd. 
6 Bharati Airtel Ltd.(Bharti Tele-Ventures Ltd) 
7 Bharti Cellular Ltd 
8 Cable Corporation of India Ltd 
9 Coal India Ltd. 
10 Damodar Valley Corporation 
11 Essel Mining and Industries Ltd. 
12 EssarOilLtd 
13 Finolex Cables Ltd. 
14 Gas Authority of India Ltd 
15 Gujarat Gas Company Ltd. 
16 Hindustan Aeronautics Limited 
17 Hindustan Petroleum Corporation Ltd. 
18 Hyderabad Metropolitan Water Supply and Sewerage Board 
19 Indraprastha Gas Limited 
20 Jaipur Munnicipal Corporation 
21 Jawaharlal Nehru Port Trust 
22 Jindal Drilling & Industries Ltd 
23 Kolkata Municipal Corporation 
24 Lanco Kondapalli Power Private Ltd 
25 Nagpur Municipal Corporation 
26 National Highways Authority of India 
27 National Hydroelectric Power Corporation Ltd. 
28 National Mineral Development Corporation Ltd 
29 NTPC Ltd (National Thermal Power Corporation Ltd) 
30 Neyveli Lignite Corporation Ltd. 
31 Nuclear Power Corporation of India Ltd. 
32 Oil and Natural Gas Corporation Limited 
33 Power Grid Corporation of India Ltd. 
34 Petronet LNG Limited 
35 RPG Transmission Ltd 
36 Reliance Energy Ltd. (BSES Ltd) 
37 Reliance Petroleum Ltd 
38 Reliance Telecom Ltd 
39 ST-BSES Coal Washeries Ltd 
40 Siemens Ltd. 
41 Seimens Public Communication Networks Ltd. 
42 Sterlite Optical Technologies Ltd 
43 Takshila Educational Society 
44 Tata BP Solar India Ltd. 
45 Tata Power Company Ltd. (Tata Electric Companies ) 
46 Telecommunications Consultants India Ltd. 
47 Torrent Power Limited (Torrent Power AEC Limited-
48 The Ahmedabad Eetricity Co. Ltd 
49 Videsh Sanchar Nigam Ltd 
Annexure 4.2 
List of Participating Institutions 
Reserve Bank of India 
State Bank of India 
Infrastructure Development Finance 
Corporation 
India Infrastructure Finance Company Limited 
National Bank for Agriculture & Rural 
Development 
The Industrial Finance Corporation of India Ltd 
EXIM Bank 
Public Sector Banks Private Sector Banks 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
|8 
19 
Allahabad Bank 
AndhraBank 
Bankof Baroda 
Bank of India 
Bank of Maharashtra 
Canara Bank 
Central Bank of India 
Corporation Bank 
Dena Bank 
Indian Bank 
Indian Overseas Bank 
Oriental Bank of Commerce 
Punjab National Bank 
Punjab & Sind Bank 
Syndicate Bank 
UCOBank 
Union Bank of India 
United Bank of India 
Vijaya Bank 
Subsidiaries of State Bank of India 
1 
2 
3 
4 
5 
6 
7 
State Bank of Bikaner & Jaipur 
State Bank of Hyderabad 
State Bankof Indore 
State Bank of Mysore 
State Bank of Patiala 
State Bank of Saurashtra 
State Bank of Travancore 
I.ICICI Bank Ltd. 
2. IDBI Bank Ltd. 
3. Axis Bank Limited 
4. The Federal Bank Ltd 
5. The Karur Vysya Bank Ltd. 
6. The South Indian Bank Ltd 
Foreign Banks in India 
1. Hongkong & Shanghai Banking Corpn. Ltd 
2. Bank of Nova Scotia Limited 
3. Mizhuo Bank 
4. Bank of Tokyo Limited 
Annexure 4.3 
List of Participants in Survey 
1. Shri R.P Singh, GM State Bank of India 
2. Shri Milind Kellcar, AGM State Bank of India 
3. Shri Ashwini Singhal, AGM, State Bank of India 
4. Shri. L. Ganesh, AGM, State Bank of India 
5. Shri G A Tadas, GM, IDBl Bank 
6. Shri. A.L Bongirwal, GM IDBI Bank 
7. Shri Rajat Batra, VP IDFC 
8. Shri Rajesh Shah, VP Axis Bank 
9. Shri R.K. Dash, DGM State Bank of India 
10. Shri M S Nayak, Chief Manager, Canara Bank 
11. Shri Darpan Gandhi, Manager, Axis Bank 
12. Shri Ranga Prasad Immaneni, Vice President, Axis Bank Ltd. 
13. Ms Adilakshmi Kameswari Borra, Assistant Manager, Andhra Bank 
14. Shri Nishit Rasiklal Sanghvi, Head-Corporate Banking, The Bank of Nova Scotia 
15. Shri Lai Fanimukut Shahdeo, Chief Manager (Training), Bank of Baroda 
16. Shri P Hampaiah, Technical Manager, Canara Bank 
17. Shri D Mallaswarappa, Manager, Canara Bank 
18. Shri Gururaj Srinivas G, Chief Manager, Central Bank of India 
19. Ms Nutan Milind Patil, Senior Manager (Credit), Corporation Bank 
20. Shri Tusar Kant Parida, Senior Manager (Credit), Corporation Bank 
21. Shri C S Venkataramu, Senior Manager, Corporation Bank 
22. Shri A V Joseph, Deputy Zonal Manager, The Catholic Syrian Bank Ltd. 
23. Shri K Anbumani, Manager, Indian Bank 
24. Shri E Albin David, Assistant General Manager, Indian Bank 
25. Shri P James Thomas, Senior Manager, Indian Bank 
26. Shri Subrahmanyam Viswanadha, Assistant General Manager, The Karur Vysya Bank Ltd. 
27. Shri R V Raman, Deputy General Manager, The Lakshmi Vilas Bank Ltd. 
28. Shri K H Gangadhar, Asstt. General Manager, The Lakshmi Vilas Bank Ltd. 
29. Shri Seshi Reddy Bonthu, Asstt. General Manager, The Lakshmi Vilas Bank Ltd. 
30. Shri Rajneesh Kamatak, Dy. Chief Manager, Oriental Bank of Commerce 
31. Shri Thinley Tharchen, Assistant Manager ,Power Finance Corporation Ltd. 
32. Shri Diwanchand Mehandiratta ,Senior Manager.Punjab National Bank 
33. Shri Dinesh Kumar Chawla, Manager,Punjab National Bank 
34. Shri O P Kathpal,Senior Manager,Punjab National Bank 
35. Shri Sunil Arora,Manager (FA )Punjab National Bank 
36. Shri Nagesh Babu C S ,Chief Manager,State Bank of Mysore 
37. Shri Pritish Vasanth, Assistant Manager, Syndicate Bank 
38. Shri V Sudhakar, Chief Manager, Syndicate Bank 
39. Shri Bijitendra Mondal, Deputy Chief Officer, UCO Bank 
40. Shri Prakash K Rao, Senior Manager, Vijaya Bank 
41. Shri Mukund Modi, Deputy Manager, Axis Bank 
42. Shri Abhishek Bedbak, Deputy Manager, Axis Bank 
43. Shri Vivek Gunwant Adhav, Manager, Axis Bank 
44. Shri Anjan Bhattacharya, Chief Manager, Allahabad Bank 
45. Shri Ramendra Nath Talukdar, Assistant General Manager, Allahabad Bank 
46. Shri Ajaya Kumar Mohanty, Relationship Manager, Bank of India 
47. Shri Mahesh Shankar Rao, Vice President, Calyon Bank 
48. Shri Y V Shenoy, Manager, Canara Bank 
49. Shri Avik Datta, Financial Analyst, Canara Bank 
50. Shri Virjin Jawahar, Technical Field Officer, Canara Bank 
51. Shri Hari Narayana K K, Manager, Canara Bank 
52. Shri B R Jeevan, Senior Manager, Canara Bank 
53. Shri Premranjan, Senior Manager, Canara Bank 
54. Shri Guru Prasad Pantula, Senior Business Manager, HDFC Banic. 
55. Ms Shital Inder Khanna, Assistant Vice President, HDFC Bank. 
56. Shri V Thangaraju, Assistant General Manager, Corporation Bank 
57. Shri Prem Kumar Rao Parinam, Senior manager, Indian Bank 
58. Shri Bhabani Prasad Ray, Chief Manager, Indian Bank 
59. Shri Zahoor Ahmad Khan, Executive, Jammu & Kashmir Bank 
60. Shri Mohammad Shafi Dar, Executive, Jammu Kashmir Bank 
61. Shri P Suresh Kumar, Deputy Chief Manager, Oriental Bank of Commerce 
62. Shri C V Rao, Senior Manager, Punjab National Bank 
63. Shri Sanjeev Khera, Senior Manager, Punjab National Bank 
64. Shri Amarjit Singh, Manager, Punjab and Sind Bank 
65. Shri K K Kalra, Chief Manager, State Bank of India 
66. Shri K P Sasidharan, Assistant General Manager, State Bank of Travancore 
67. Shri Vikram Saraogi, Manager, SREI Infrastructure Finance Ltd, 
68. Ms Sangeeta J shinde, Chief Manager, SREI Infrastructure Finance Ltd. 
69. Shri Sathish Kamath, Senior Manager, Syndicate Bank 
70. Shri Narayanaswamy B S, Senior Manager, Syndicate Bank 
71. Shri Niharendu Jana, Chief Officer, UCO Bank 
72. Shri Shashidhar Hegde B, Chief Manager, Vijaya Bank 
73. Shri Krishna Moorthi K G, Chief Manager, Vijaya Bank 
74. Shri Anshuman Mohapatra, Manager, Axis Bank 
75. Shri Siddhartha Das, Asstt. Vice President, Axis Bank 
76. Shri Rishi Pincha, Deputy Manager, Axis Bank 
77. Shri Ramnik Singh, Senior Manager, The Amritsar Central Co-op. Bank Ltd, 
78. Shri Prasan Kumar Mahapatra, Senior Manager (Credit), Allahabad Bank 
79. Shri Bipin T Chakravarty, Senior Manager, Andhra Bank 
80. Shri Mohammad Gaffar, Senior Manager, Andhra Bank 
81. Shri Asit Baran Saha, Chief Manager, Bank of India 
82. Ms Shyiaja S Murthy, Officer, Canara Bank 
83. Ms Maya Bhende, Senior Manager, Centurion Bank of Punjab Ltd. 
84. Shri Amit Baran Chatterjee, Credit Analyst, Centurion Bank of Punjab Ltd. 
85. Shri G Mohandas Shenoy, Chief Manager, Corporation Bank 
86. Shri N Vijaya Kumar, Chief Manager, Corporation bank 
87. Shri Simon M S, Manager (Credit), The Catholic Syrian Bank Ltd. 
88. Shri V Anish Babu, Asst. General Manager,IFCl Ltd. 
89. Shri Suresh Kumar Kaushal, Asst. General Manager,Indian Bank 
90. Shri V Nagaswaramu, Astt. General Manager, Indian Bank 
91. Shri Chandrasekaran R N, Manager (Credit), The Karur Vysya Bank Ltd. 
92. Shri Gurminder Singh Puri, Senior Manager, Punjab and Sind Bank 
93. Shri Ajay Kumar, Chief Manager (C&I), State Bank of Hyderabad 
94. Shri Subhabrata Bose, Chief Manager (Credit), State Bank of Hyderabad 
95. Shri S Venugopal, Dy General Manager, State Bank of Travancore 
96. Shri Shankar Subramanya, Manager, Syndicate Bank 
97. Shri Bhaskar Hande, Chief Manager, Syndicate Bank 
98. Shri C Kasirajan, Deputy General Manager, Tamilnad Mercantile Bank Ltd. 
99. Shri Shankar Bommerla, Senior Manager, Union Bank of India 
100. Shri Uday V Haladavanekar, Senior Manager, Union Bank of India 
101.Shri Prabir Kumar Pradhan, Senior Manager, United Bank of India 
102. Shri A S Rajeev, Assistant General Manager, Vijaya Bank 
